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(57) Abstract: The invention relates to the production 
of superhard materials including the synthesis of 
diamonds and cubic boron nitride, polycrystalline and 
composite materials based thereon, to the production of 
powders and tools containing such materials and used, 
in particular for manufacturing abrasive and cutting 
tools. The aim of said invention is to develop a method 
for producing superhard materials which makes it 
possible to ensure the high output of said materials at 
low temperatures and a relatively low pressure without 
using catalysts. The inventive method is characterised 
in that the uUradispersed powder of a material having a 
cubic structure is used in the form of crystal-forming 
additives. In one of variants, a diamond ultradispersed 
powder is used as an uUradispersed powder of a 
material having a cubic structure. The inventive 
synthesis of superhard materials (diamond and/or c- 
BN) is carried out at extremely low temperatures (800- 
1000 *C low than for catalytic synthesis) and at 
relatively low pressures. The output of the superhard 
materials is increased to 96-100 %, said materials 
being devoid of impurities, thereby making it possible 
to produce the tools having required structure and 
characteristics. Said invention significantly reduces 
energy and costly materials consumption. 
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(57) Pe<|iepaT: 

H3o5peTeHne oTHOCMTCJ^.Jf TexHMKe no/iyweHUP cBepxreepflbix Mar^pn ->b (CTM), b tom Mwcne. k cnHreay 
ariMasoB, KyOwMecKoro jnfla 6opa, nonnKpucranntmecKnx n komho noHHbix MarepwanoB Ha mx ochobo, 
npoMSBOACTBy nopoLUKOB n'MHcrpyMeHTOB, C0Aep>Kau4MX jaKwe Marepna/ibi, m npmvieHflKDii^Mxcfl, e hbcthoctm, 
Ann MsroTOBJieHtin aSpasnsHoro m pe>Kymero nHcrpyiweHTa. 

SaA^MeM HacTOflUJiero MSoGpereHUfl «B/ifleTCfi pa3pa6oTKa raKoro cnoco6a nonyMeHUfi CBepxTsepAwx 
MajepnanoB, KOTopbm 6bi o6ecneMMBan BbfcoKMM bbixoa CTM npn noHM>KeHHbix TeMneparypax m cpaBHwrenbh 
HeBbicoKOM A^B^i^HMM 6^3 Mcnonb30BaHiifi KaTaniiaaTopoB. 

CnocoO xapaKTepi/i3yeTCfi TeM. hto b KanecTBe KpucTannooGpasyKDiMMX Ao6aBOK uicnonbsytoT 
ynbTpaAMcnepcHbiM nopoLUOK NiaTepnana KySMMecKoPi cipyKrypbi. 

B OAHOM m BapnaHTOB ocymecrsneHMfl b KanecTBe ynbTpaAUcnepcHoro nopoiuKa wiaTepwaJia KySi/mecKOft 
CTpyKTypbi Mcnonb3yK>T ynbipaAMcnepcHbiM nopoiuoK axiMasa. 

CuHTes CTM (anMasa i/i/m/im c-BN ) comacHO ii3o6peTeHi/iK) npoBOflWTcq npn MpessbmaMHO hii3Khx 
TeMneparypax (na 800-1 000 C HH>Ke, msm npn KaiannTHMecKOM cnHjese) n OTHocwTenbHO hm3kmx AaBneHnnx. 
ripw 3TOM BbixoA CTM yeennHMsaeTc^ AO ao 96-100 % npn OTcyTCTBwn nocTopoHHi/ix npwMeceft, hto nosBonfic 
cpasy nonynaTb HHCTpyMSHTb! Tpe6yeMOM CTpyiaypbi m xapaiaepwcTMKM. 
Cyii4ecTBeHH0 3KOHOMMTCfl dHepryifl m AoporocTOfluune MaTepwanw. 
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06jiacTi> xexHHKH 

H3o6peTeHHe oxHOCHxca k xexHHKe nojiyHeHHa cBepxTBep^bix MaxepHajiOB (CTM), a 
HMCHHO, K cHHxeay ajiMaaoB, Ky6HHecKoro HHxpH;3;a 6opa, nojiHKpHcxajiJiHHecKHx h 

KOMnOSHDiHOHHBIX MaxepHOJIOB Ha HX OCHOBC, npOHSBOACXBy noponiKOB H HHCXpjnSieHXOBj 

coAep>KamHX xaKHe MaxepHajiM, h npHMeHHiomnxcH, b nacxHOCXH, HsroxoBJieHHH 
a5pa3HBHoro h pe>Kymero HHcxpyMeHxa. 

npeAUiecTByioii^HM ypoBeHB xexHHKH 

B Hacxo^mee BpeMa k CBepxxBepABiM MaxepnajiaM oxhocax aJiMas, KyGHHecKHH HHxpH^ 6opa5 
4)yjiJiepeHbi, a xaK5Ke hx noponiKH, nojiHKpHcxaJiJiHHecKHe h KOMnosHitHOHHbie MaxepHajiBi Ha hx 

OCHOBe. 

B npoMbiniJieHHOCXH npHMenaioxca pasjiHHHBie mqtojjj^i nojiyneHHii HCKyccxBCHHBix ajiMasoB 
H3 rpa^Hxa b ycjiOBH^x bbicokhx AasjieHHH h xcMnepaxypti. HsBecxHBi xaK^e h aHajiorHHHBie 
Mexozi,bi nojiyneKHH KyGHHecKoro HHxpHja;a 6opa h3 reKcaroHajiBHoro KHxpH^a 6opa, 

HsBecxHBi cnoco6Bi nojiyneHKH HCKyccxBeHHtix amviasoB nyxcM BosAeficxBHH bbicokofo 
AasneHHH h xeMnepaxypBi Ha niHxxy, coACp^KamyK) rpa(|)iix, KaK ochobhoh KOMnoHenx, b cmcch c 
KaxajiHsaxopoM, b xeneHHe saAaHHoro BpeMenn (cm. Bepen];arHH JI.O.- HsGpaHHbie xpy^Bi. 
CiiHxexHHecKHe ajiMasBi h rHApo3KCxpy3Hii. - M.: "HayKa". 1982. - C. 43-47, C. 78-86). fl^JiH 
noBBinicHH^ cxencHH npeBpamcHHH rpa(J)Hxa b ajiMas b KaxajiHsaxop bboa^ix nerHpyiomHe 
jXoGaBKH, yBejiHHHBaiox AaBneHne h BpeMH cHHxesa. O^naKO BBe/i;eHHe nerHpyiomnx Ao5aBOK 
ycJio^cHiiex xexHOJiorHHecKHH npoi^ecc. noaxoMy, KaK npaBHJio, jijm cos^aKHH 3kohomhhhbix 
npomeccoB HcnojiBsyiox ojjjm bha KaxajiHsaxopa. HsMeneHHe speMeHH cHHxesa b mHpoKOM 
j[i;Hana30He orpaHHHHBaexc^ xepMocxoHKocxBK) Maxepnajia xennoHSOJMiiHOHHoro KOHxeftHepa h 
cxoHKOcxBK) annapaxoB bbicokofo ^aBJieHH^ hs XBep^oro cnnaBa. fljiHxejiBHoe spcMH CHHxesa 
xaK>Ke yBCJiHHHBaex 3Hepro3axpaxbi h, cooxbcxcxbchho cxohmocxb CTM. IloBbiuieHiie AaBJieHHH c 
i^ejiBK) yBejiHHeHHii cxencHH nepexo^a rpa(|)Hxa b ajiMas ^jih KaMepBi oahoxo oGtCMa npHBOz^Hx k 
yMeHbineHHK) HHCjia ee i};hkjiob pa5oxBi, hxo 3KOHOMHHecKH He BbI^o^^HO. HcnojiBsoBaHHC Hce 
KaMep BBicoKoro AaBjicHHH 7-10 Tlla Apyroii KOHCxpyKmiiH npH o;];hom h xom ace npeccoBOM 
oSopyAOBaHHH conp^>KeHO c yMeHBincHHeM oGteMa KaMepBi, hxo npHBO^HX k noBBimeHHOMy 
pacxoAy XBep;];oro cnjiaBa, HcnoJiBsyeMoro H3roxoBJieHHa Kajvtep bbicokoxo ;i,aBiieHHK. 

AnajiorHHRBie npo6jieMbi BOSHHKaiox h npH CHHxese ;];pyrax cBepxxBep^Bix MaxepHanoB, 
nanpHMcp, Ky6HHecKoro HHxpH/i;a eopa, KoxopBifi bo MHorHX cjiynaax npe^cxaBiuiex 6oJiBmHH 
HHxepec H3-3a ero SojiBinefi, hcm y amiasa xepMocxoHKOcxH npn Ghhskoh k ajiMasy xBep^i;ocxH h 
xexHOJiorHHecKoii coBMecxHMocxH c >Kejie30M h ero cnJiaBaMH. 
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HsBecTCH cnoco5 nojiyneHiM ncKyccxBeHHBix ajiMasoB, BKJiioHaK)tu.HH HMnyjiLCHoe 
BOs^^ettcTBHe Ha oGpaseu, rpac^Hxa h MexajiJia ^aBJieHHeM h HarpeBOM nyxeM nponycKaHHH 
HMnyjibca sjieKxpHHccKoro xoKa no oGpasmy, co;aiep>Kaiii;eMy MexajiJi h3 ipynnBi: uejxh^ ajiioMHHHH, 
HHKent, >Kejie30 c BKJiiOHeHHeM MejiKOflHcnepcHbix HacxHn; Tpa,d^m:a., cpeaHHS pasMep Koxoptix 5- 
150 MKM, npH cjie/i.yioi[j.eM cooxHomcHHH KOMnoHenxoB o6.%: rpa^^HX - 5-55, MexajiJi yKasaHHOH 
rpynnbi - 45-95 (cm. naxenx PO JVbl 820890, MHK C 01 B 31/06. onySnHKOBan 07.06.93). 

HsBecxHBiH cnoco6 nosBoimex ynpocxHXB xexHOJioraio non3^eHH>i ajiMasoB, OAHaKO, 
HSBecxHoro cnoco6a xapaKxepen HCBBicoKHii bbixoa anMasoB. Heo6xoAHMocxB HcnojiBSOBaHHH 
KaxaJiHsaxopoB cjie^tosaxejiBHO, AonoJiHHxenBHBix xexHOJioraHecKHx npoi];eccoB hx 
H3roxoBJieHH5i H XHMHHecKoro yAaJieHHH nocjie cHHxesa .CnHxesnpyeMBie nacxHuiBi hmciox 
inHpoKHH pasGpoc sHaneHiiH no pasMepaM. KpoMe xoro, 3xox cnoco6 xaiOKe ocxaexcH 
HpesBBinaHHO 3HeproeMKHM. 

H3BecxeH cnoco6 nojiyneHH^ ajiMasoB, BicjiiOHaioiipiH B03;3ieHCXBHe na yrjiepoACOAep:a:<:aujiHH 
Maxepnaji bbicokhm ;]:aBJieHHeM npn narpeBe b o6jiacxH cxaGnjiBHOcxn ajiMasa. B Kanecxse 
yrjiepo;i;coAep^an];ero Maxepnana HcnojiB3)nEox ajiB4)a-Kap5HH b aMop4)HOH 4)opMe. Ajn>(i)a-Kap6HH 
MO^ex co;i;ep:«K:axB yrjiepo^ b KOJiHHecxBe 99,0-99,9 Macc.%, a narpeB se^yx jio xeMnepaxypbi 1400 
- nOO'^C (cm. aBxopcKoe cBH^exenBCXBO CCCP Xol 533221. MIlKCOl B 31/06. ony5jiHKOBaHO 
23,02.93). 

HsBecxHBiH cnoco6 nosBOJisex ycKopnxB npoii.ecc h hcckojibko hobbichxb bbixoa ajiMasoB, 
OAHaKO npoi^enx BBixoAa Bce tkc OKasBiBaexc^: HC^ocxaxoHHo bbicokhm. 3xox cnoco6 xaK3Ke 
ocxaexca sneproeMKHM. 

H3BecxeH cnoco6 nojiyneHna nojiHKpncxajiiiHHecKoro ajmasa, BKJiioHaiomHH HarpeBaHne 
yrjiepoAcoAep>Kanj;ero Maxepnajia, ox^ejieHHoro ox KaxanHsaxopa pa3;i;ejiaioiniiaavi cjiocm, hoa 
AaBJieHHCM c nocjieAyiom,eH BBi;[iiep>KK0H npn xcMnepaxype h AaBJiennH cnnxesa. HarpcBaHne 
Maxepnajia ocyin,ecxBJ[^K)x co CKopocxBio 1500-2000 rpsQx/o npn HSMeneHKH AaBJicHMH co 
cKopocxBK) 3-4 rna. BBi^ep^Ky npoBo^ax 0.5-5,0 c. npn 3xom b KanecxBe "pasACJiaiomero cjioh 
HcnoHBsyiox MaxepHan XBep^ocxBio 0,45-5,0 TH/m h ;a;HcnepcHocxBio 1-10 mkm. Bbmepaocy npn 
CHHxe3e BCAyT npn 1800 — 2100K h jxBBJieuim 7-8 ma (cm. asxopcKoe CBH^exejiBCXBO CCCP 
jvrol340030. MnK C 01 B 31/06. ony6jiHKOBaHO 15.06.96). 

HsBecxHBifi cnocoS xpe5yex npHMeneKHK aobojibho bbicokhx xcMnepaxyp h AaBJiennn h hc 
o6ecneHHBaex nojiyneHHe ajiMasoB GojiBmoro pasMCpa. B 3xom cnocoGe xaioKe HcnonBsyioxca 
KaxajiHsaxopBi cHHxe3a h pa3Mepbi cHHxesHpoBaHHBix nacxHu; hmciox mnpoKHH pasGpoc sHaneKHH. 

HsBecxeH cnoco6 nojiyneHHH ajiMasa, BKHioHaionxHH c^icaxHe yrjiepo^coAcp^Kamero Maxepnajia 

^o AOcxaxoHHOH BejiHHHHBi H CFO HarpcB c nocjicAyioniieii BBi;];ep>KKOH npn xcMnepaxype h 

ja;aBJieHHH cnnxesa. B KanecxBe yrjiepo^i;coAep>Kan^ero Maxepnajia ncnojmsyiox (j^yjiJiepen 
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pasjiHHHoro MOJieKyjiapHoro seca (ot C37 ao C^a), B rjiy5nHe o6pa3ij;a MO^Kex cosAaBaxBca 
rpa^HeHT AaBJieHHH BBime 1 TYla/uM. BejiHHHHa ocHosHoro AaBJieHHii AOcxHraex 15-25 ma. 
flaBneHHe mokcx 6bixB cHH^eno narpeBOM js,o xeMnepaxypBi HHSice 1000°C (cm. Mex^AyHapoAHaa 
sasBKa WO Jsr293/02012. MUK C 01 B 31/00. onySjiHKOBaHa 04.02.93), 

HsBecxHBiH cnoco6 nosBOJMex nojiynaxB anMasBi bbicokofo KanecxBa, b nacxHocxH 
nojiHKpHcxajiJiHHecKHe, OAHaKO ero ocyiu.ecxBJieHHe xpeSyex npHMeHeHHH HpesMepno bbicokhx 
AaBjieHHH h/hjih co3AaHHe rpaAHCHxa AaBJicHHH, hxo cymecxBeHHO ycnoicHaex npHMeHHCMoe 
o6opyAOBaHHe. 

HsBecxeH cnocoS nojiyneHHa ajiMasoB h3 hcxoahoxo nopoiiiKoo6pa3Horo MaxepHana, 
coflep^Kamero yrnepoA KaK ochobhoh KOMnoneHx, h BKJUonaiomHH BOSAeficxBHe na yKasaHHBm 
MaxepHaji jxaBJiCHu^ b npe^ejiax 2-50 ma npn npHJiOHceHHH k Maxepnajiy rpa^HeHxa AasJieHHa h 
OAHOBpeMeHHoe HarpeBaHHC oGjiyneHHeM nacxH MaxepHajia, k KoxopoMy npHJio^Keno 
MaKCKMaiibHoe AaBJieHHe, JiasepHBiM HSJiyneHHeM. B KanecxBe ochobhoh KOMnonenxBi 
nopomKoo6pa3Horo Maxepnajia Bsax 4)yjxJiepeH Ceo hjih yrjiepo^HBie MHKpoxpy5KH (naxenx CIIIA 
JSfo 5360477. MHK C 30 B 29/00, onySjiHKOBan 01.11.1994). 

HsBecxHBiH cnoco5 nosBOJiaex noAAepHOiBaxB nocxoaHHyio xcMnepaxypy o6pa3ii;a AOCxaxoHHO 
AOJiroe BpeMM, OAHaxo npH 3xom SHannxejiBHO ycno>KHjiexcH npHMCHJieMoe o6opyAOBaHHe. 
JIasepHoe HarpcBaHHe xaK>Ke xpe6yex SHaHHxejiBHBix aneprosaxpax. 

Eine OAHH HSBCCXHBiH CHOcoG, AocxaxoHHO 6jih3khh k npeAJiaraeMOMy no cyn3;ecxBeHHBiM 
npH3HaKaM5 BKJiK)Haex B03AeHCXBHe na nopomoK (^yjuLepQua.^ pa3Meni,eHHBiii MOKAy AByMH 
cnoHMH rpa<J)Hxa oGnxeft Maccofit okojio 10% ox MaccBi 4)y^JiepeHa, AaBJiCHHCM b 6.7 FELa h 
HarpcBOM AO xeivinepaxypBi 1200-1850°C c KaxajiH3axopaMH: HHKejiB, Ko6ajiBx h cnjias Ko6ajTBxa 
(Bocquillon G.. Boaicevie C. Fabre C. RassatA.- Ceo FuUerene as Carbon Source for Diamond 
Syntesis,- Journ.Phys.Chem,- 1993. v.97. p. 12924-12927). 

HsBecxHBm cnoco6 nosBonnex hoahotb bbixoa ajiMa30B ao BejiHHHHBi nop^AKa 90%, OAHaKO 
npH 3XOM npHxoAHxc^ B03AeHcxB0BaxB AOCxaxoHHO BBicoKHM AaBjieHHeM (6,7 rna), HXO BCAex K 
ycno^KHCHHK) npHMCHiieMoro o6opyAOBaHHH. KpOMe xoro, npHJiaraeMBie xcMnepaxypbi HBJiaioxcii 
AocxaxoHHo BBicoKHMH H oGycjiaBjiHBaiox GoJiBmne sneprosaxpaxBi h BBicoKyio cxohmocxb 
nojiynaeMBix ajiMasoB. 

H3BecxeH HanGoJiee 6jih3Khh cnoco6 cHHxesa ajiMasoB, b KoxopoM b KanecxBe 
KpHcxanj[oo6pa3yK)nji;eH hjih KaxajiHXHHecKoii Ao6aBKH HcnojiBsyiox nopomoK 4>yJiJ^epeHa, 
pacnpeAeJieHHBiH b rpa4)Hxe. B axoM cnoco6e chhxcs npoHcxoAHx npH cpaBHHxejiBHO MajiBix 
AaBJieHHHx (4,5-5,5 Fna). Cnoco6 xaic^^e xapaKxepnsyexca AocxaxoHHo bbicokhm bbixoaom ajiMasa. 

HsBccxeH cnoco6 cncKaHHii Ky6HHecKoro HHxpHAa 6opa hs mnxxBi no A.C. CCCP JSPs 4460599 
Hy3KAHHa C.r.H Apyrne. Corjiacno sxoMy cnoco6y niHxxa A^a H3roxoBjieHHH cBCpxxBcpAoro 
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KOMno3HiJ.HOHHoro MaxcpHajia coAep>KHT CMecB yjiBTpa^tHcnepcHoro nopomKa HHxpH^a 6opa, 
noponiKa Ky6nHecKoro HHxpHfla 5opa c pasMepoM sepna 3-100 mkm h BiopuHTonoAo6Horo 
HHxpHAa 6opa npn cjieAyiomeM hx cooTHomeHHH, Mac.%: yjibxpa^HcnepcHOHHtm nopomoK 
HHxpHAa 6opa 10 - 20, Biopi^HxonoAo6HbiH HHxpHA 6opa 3-4, Ky5HHecKHH HHxpHA 6opa c 
pasMepoM sepna 3-100 mkm ocxajibHoe. YKasaHHaa muxxa c KaxanHXHHecKHMH jio6aBKauJi h 
CB^syioLUiHM cneKaexcH npH bbicokoh xeMnepaxype h jxaBJiQumi. 

3xox MexoA (|)aKXHHecKH oSecncHHBaex xojilko cneKaHHe nacxHu; c noMomBK) cBasyiomero, a 
He cHHxes cBepxxBep^oro Maxepnajia. KpoMe xoro, xennepaxypa cneKaHHa xaoKe ocxaexca 

BBICOKOH. 

Jl^jm HsroxoBJieHHji KanecxBeHHtix xBepAocnjiaBHBix HHCxpyMeHXOB oGbihho HcnojiBsyiox 
pasjiHHHBie Mexo^Bi cneKaHEUi nopomKos CTM c sepnaMH pasJiHHHoro pasMepa h 

ij,eMeHXHpyK)mHMH h njiacxH4)Hii.HpyK)iii;HMH ;3,o6aBKaMH b KanecxBe CB^syiomero. MaxepnajiBi 
Rim xBep;3;ocnjiaBHBix HHcxpyMenxoB nojiynaiox o6BeMHBiM coHexaHneM KOMnoHenxoB, o^h h3 
KoxopBix njiacxHHeH (cB^syiomee), a ^pyrofi o6jia^aex bbicokoh npoHHOCxBio, xBepAocxBK), 

cxoHKOCXBK) npoxHB aSpasHBHOFO HSHainHBaHHH H 3KecxKocxBK) (HanojiHHxejiB). Heo6xoAHMBie 

HHcxpyMeHxajiBHBie CBoiicxBa o6ecneHHBaexca BBicoKOAHcnepcHoii cxpyKxypofi cb^skh. 
CymecxByex npHHij,HnHajiBHa^ Heo6xoAHMOcxB coxpaHHXB b CHHxesHpyeMOM MaxepHajie 
yjiBxpaxoHKyio cxpyKxypy jih6o bo Bcefi ero Macce, jih6o b Me^aepeHHofi o6jiacxH, 
BBinojiH^iomeH poJiB ii;eMeHXHpyK)iii;eH h njiacxH4)HU.HpyK)m;eH cb^skh 

HsBecxeH cnoco6 HsroxoBneHHa auMasHoro HHCxpyMenxa njo'CM cneKanHa nopomKOB anMasa 
MHKpoHHoro pa3Mepa c noponiKOM yjiBxpaAHcnepcHBix ajiMasoB. Dpn sxom o6pa3yexcH 
BBicoKOKanecxBeHKBiH HHcxpyMCHx c njioxHOCXBK), flo 85% njioxHocxH anMaaa. B 3xom cnoco6e ne 
HcnojiBsyexc^i rpa(|)HX, h cneKaHHc noponiKOB npoHCxo^HX Ha rpaHHij.ax sepen. CMOxpH 
-^^noHCKyK) naxeHXHyK) saaBKy JP2030667 aBxopoB KONDO KENICHI h ^i;p. Ha hm^ NIPPON OIL 
& FATS CO LTD, ony6jTHKOBaHHyio 1990-02-01. 

3xox cnoco6 xpeSyex 6ojiBinoro KOJiHHecxsa hcxoahofo ajiMasHoro nopomKa, a xaK>Ke 
ocymecxsjiaexcH npn ^ocxaxoHHO bbicokhx xeMnepaxypax. 

nojiyHeHHH noponiKOB CBepxxBep;3;Bix MaxepnajioB nojiynaeMBix b pesyjiBxaxe 
xepMo6apHHecKOH o6pa6oxKH cneKH apo6ot, npoxpaBJiHBaiox jiJia. yAaJieHH^ ocxaxKOB 
KaxajiHsaxopa h jspyrwi KOMnoHenxoB. noxoM noponiKH pas^ejiHiox no pasMepaM h (|)opMe. Bee 
3XH onepanHH yBejiHHHBatox cxohmocxb CTM noponiKOB: 

1. H.B. HoBHKOB, fl.B. OeAoceeB, A, A. IIIyjiB^eHKO, r.n. BoraxBipeBa " Cnnxes ajiMasoB" - Khcb 
HayKOBa ;^yMKa , 1987, cxp. 37, 42-46, 133-144. 

2. CBepxxBepABie MaxepnajiBi - Ylojx o6nj;eH peflaKij.HeH aKa;i;eMHKa AH YCCP H.H. OpaHiJ,eBHHa 
Khcb HayKOBa ^HyMKa , 1980, cxp. 195-210. 
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PacKpbiTHe H3o6peTeHiiH 

SemianeH Hacxoamero HsoGpexeHiiii aBjiaJiacb pa3pa6oTKa xaKoro cnoco6a nojiyneHHH 
CBepxTsepAbix MaxepHajiOB, Koxopbift 6bi oSecneHHBaji bbicokhh bbixo^ CTM npH noHH>KeHHBix 
xeMnepaxypax h cpaBHHxejiBHO hcbbicokom AaBJieHHH 6e3 HcnojiBSOBaHHa KaxajiHsaxopoB. 

nocxaBJieHHaii sa^ana pemaexcii xeM, hto b cnoco6e nojiyHCHHa CTM, b tom hhcjic, 

HCKyCCTBeHHBIX aJIMa30B, BKJIK)HaK)IU,eM BOSACHCXBHe JJ^aBJlQlLUQM H HarpcBOM Ha niHxxy c 

rpa4)HXOM hjih/h rcKcaroHajiBHBiM HHxpH;];oM 5opa bboahxch KpHCxajiJioGpasyiomaa ^o6aBKa, c 
nocjieAyioui;eH BBm;ep>KKOH npn xeMnepaxype, ^ocxaxoHHOH ajih CHHxesa, 

HeomiAaHHO o6Hapy5KHiiocB5 hxo ecjiH b niHXxy, co^epiacamyK) rpa4)HX hjih HHyio HexBep^yio 
KpHcxajiJiHHecKyK) 4)a3y ^HByx^asHoro Maxepnajia bboottb yjiBxpa^HcnepCHBie nacxHUiBi 
Maxepnajia Ky6HHecKOH cxpyKxypBi, xeMnepaxypa cHHxesa MO>Kex 6bixb cyiu;ecxBeHHO cuKyKQasi, a 
BBixo/ii CTM cyii};ecxBeHHO yBejiHHen. 

npoBeACHHBie SKcnepHMeHXBi noKasajiH, hxo BBe^eHHe yjiBxpa^UHcnepcHBix nacxHii; ^bsi^qtcsl 
Heo6xo^i;HMBiM ycjioBHeM yBejiHHeHHa BBixo^a CTM. 

06Hapy>KeHHBiH 3(|)c^eKx, no-BHOTMOMy, o6ycnoBneH xcm oGcxoaxejiBCXBOM, hxo 
HaHOMCxpoBBie HacxHUiBi Be^yx ceSji npH o6pa30BaHHH CTM KaK KaxajiHsaxop, BBicxynaa, 
B03M0KH0, B pojiH ucHxpoB KpHCxajTJiHsaiJiHH HacxHu; CTM npH noHH>KeHHBix xeMnepaxypax. 

Cnoco6 CHHxesa CBepxxBep/iiBix MaxepHanoB, corjiacHO saaBjijieMOMy HsoSpexeHmo BKjriOHaex 
npHroxoBJicHHe iuhxxbi, BKJiioHatomeii MaxepHajiBi HexBepAOH KpHcxanjiHHecKofl (J)a3Bi, BBCAeHHC 
KpHcxanjiooGpasyioiniHX ^oGaBOK, ocymecxBJieHHe xepMoGapHHCCKofi o6pa6oxKH cmcch npn 
^aBJiCHHH H xeMnepaxype, BBime onpe;[iiejieHHBix SHaHeHHii b xeneHHe onpe^ejiCHHoro HHxepBajia 

BpeMCHH, 

Cnoco6 xapaKxepH3yexc5i xeM, hxo b KanecxBc KpHcxajiJioo6pa3yK)iii,HX Ao6aBOK 
HcnoJiBsyiox yjibxpaOTcnepCHBifi nopomoK Maxepnajia KyGHHecKofi cxpyKxypBi. 

B OAHOM H3 BapHaHXOB ocymecxBUCHHii B KanecxBe yjiBxpaAHcnepcHoro noponiKa 
MaxepEcajia Ky6HHecKOH cxpyKxypBi iicnoJTB3yK)x yjiBxpa^HcnepcHBiH nopomoK ajiMasa. 

B ApyroM BapnaHxe b KanecxBe yjiBxpa;^HcnepcHoro noponiKa CBepxxBep^i;oro MaxepHajia 
Ky6HHecK0H cxpyKxypBi HcnonB3yiox yjiBxpa;3;HcnepcHBiH nopoinoK HHxpH^a 6opa. 

Eme o^HH BapHaHX ocymecxBJiCHHH cnoco6a xapaKxepH3yexc^ xeM, hxo b KanecxBe 
ynBxpaAHcnepcHoro noponiKa cBcpxxBep^oro Maxepnajia KyGnHecKon cxpyKxypBi ncnojiBsyiox 
yjiBxpaAHcnepcHBiH noponioK Maxepnajia HexBepxon rpynnBi. 

Cnoco6 MO>Kex xapaKxepnsoBaxBca xaoKc xeivt, hxo b KanecxBe yjiBxpaOTcnepcHoro 
nopomKa cBepxxBep^oro Maxepnajia KySHHecKon cxpyKxypBi ncnoJiBsyiox ynBxpa/iiHcnepcHBm 
nopomoK cocAHHeHHH A'^B^. 

5 



wo 03/086971 PCT/EA03/00002 

Cnoco6 TaioKe xapaKxepHsyexcH tcm, hto pasMepBi nacxHij; yjibxpaAHcnepcHoii AoSaBKH 
cocxaBJiiiiox 2-100 hm. 

HaaSonee npeAnoHXHxejiBHo ^i;HcnepcHocxi> Ao6aBKH cocxaBjmex 4-40 hm 

CornacHO H3o5pexeHHK) cnocoS xaK>Ke xapaKxepHsyexca xeM, hxo xepMo6apHHecKyK) 
o6pa6oxKy ocymecxBJiaiox npH xeivtnepaxypax Btime SHaneHHK b 300°C, ho hh^c xeMnepaxypti 
o6paxHoro nepexoAa b nexBepAyio KpHcxajiJiHHecKyto ^asy 

EcjiH B KanecxBe hcxoahoh KOMnonenxBi HexsepAoii KpHcxajiJiHHecKOH ^a3hi HcnojiBsyiox 
reKcaroHanbHBiH HuxpH/n 6opa npH cooxHoineHHH KOMnoneHXOB reKcaroHajitHoro HHxpH;iia 6opa h 
yjibxpaOTcnepcHOH Ao6aBKH ox 0,99 —99,00 99,00 - 0,99 Bec.%„ xo xepMo6apHHecKyio 
o6pa6oxKy npeAnoHXHxejiBHO ocymecxEnaiox npH xeivrnepaxype Bfciuie SHaneHHii b 500°C. 

B ApyroM Bapnanxe b Kanecxse hcxoahoh KOMnonenxBi HexBepAoft KpHCxajuranecKOH 4>a3bi 
HcnoJiBsyiox rpa4)HX npH cooxHomeHHH KOMnoHenxoB rpa(J)Hxa h yjibxpaOTcnepcHOH flo6aBKH ox 
0,99 -99,00 AO 99,00 — 0,99 Bec.%, a xepMo6apHHecKyio o6pa6oxKy npcAnoHXHxejitHO 
ocymecxBJiaiox npn xeMnepaxype Bbime SHaneKHH 700°C. 

JSfljiQe B KanecxBe hcxoahoh KOMnoneHxti HexBepAofi KpHcxajiJiHHecKofi ^ashi mo^kho 
HcnojiBSOBaxB cMecB rpa4)Hxa h reKcaronajiBHoro HHxpHAa 6opa npn cooxHonieHHH KOMnoHCHXOB 
ox 0,99 -99 : 99 — 0,99 Bec.%, b sxom cjiynae xepMo6apHHecKyio o5pa5oxKy npeAnoHXHxejiBHo 
ocymecxBJiaiox npn xeMnepaxype BBime SHaneHH;! 750^C. 

fljiHxejiBHOCXB xepMo6apHHecKOH o6pa6oxKH corjiacHo H3o6pexeHHio cocxaBjiaex 20 c — 

300 c, 

ripeAnoHXHxejiBHO xepMoSapHHecKyio o6pa5oxKy ocymecxBJiaiox xenenHe 40 c. - 80 c. 

Cnoco6 HsroxoBJieHHa cBepxxBep^Bix HHcxpyMenxoB, corjiacHo H3o6pexeHHio, BKJiioHaex 
npHFOxoBJieHHe mnxxBi, BiGiK)Haioiu;eH MaxepnajiBi nexBepAOH h/hjih csepxxBepAOH 
KpHCxajiJiH^ecKHx ^as, BBe^eHHe KpHCxajiJioo6pa3yioiiiiHx Ao6aBOK, npeABapHxenBHoe 
4)opMOBaHHe HHCxpyMenxa, ocyniiecxBJieHHe xepMo6apHHecKOH o6pa6oxKH cmcch npH AaBJieHHH h 
xeMnepaxype, BBinie KpnxiiHecKHX SHaHeHnn b xeneHHe onpeAenenHoro HHxepBajia BpeMeHH. 

T^aHHBm cnoco6 xapaKxepHsyexca xeM, hxo b KanecxBe KpncxajiJiooGpasyiomHX Ao6aBOK 
HcnoJiBsyiox yjiBxpaAHcnepcHBiH nopomoK. 

. npH 3XOM pasMepBi HacxHit yjiBxpa^HcnepcHOH Ao5aBKH cocxaBJiaiox 2-100 hm. 

npeAnoHXHxejTBHO AHcnepcHocxB Ao6aBKH cocxaBJinex 4-40 hm 

^ajiee cnoco6 xapaKxepnsyexcH xeM, hxo b KanecxBe yjiBxpaAHcnepcHoro noponiKa 
HcnojiBsyiox yjiBxpaAHcnepcHBiii nopomoK MaxepHajia Ky6HHecK0H cxpyKxypBi. 

B OAHOM H3 BapnaHXOB B KanecxBe yjiBxpaAHcnepcHoro noponiKa Maxepnajia Ky5HHecKOH 
cxpyKxypBi HcnojiB3yiox yjiBxpaAHcnepcHBifi: nopomoK anMasa. 
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B ApyroM BapHaHxe b KanecxBe yjibxpaAHcnepcHoro nopoimca csepxTBcp^iioro MaxepHajia 
Ky5HHecK0H cxpyKxypbi Hcnojibsyiox yjibxpa/nHcnepcHBra noponiOK HHxpHAa 6opa. 

Eme B o/i;hom BapHaaxe b KanecxBe yjTbxpa;a;HcnepcHoro noponiKa CBepxxBep^oro 
Maxepnajia Ky6nHecKOH cxpyKxypbi Hcnojibsyiox yjibxpa/i;HcnepcHbiii nopomoK Maxepnana 

HexBepxoH rpynnbi 

TaioKe B KanecxBe yjibxpaji,HcnepcHoro nopouiKa cBepxxBepfloro Maxepnajia Ky6HHecKOH 
cxpyKxypM MOKHO HcnojibsOBaxb yjibxpa^iiHcnepCHbiH nopomoK cocAHHeHHii A B . 

Cnoco6 HsroxoBJieHHa HHCXpyMCHXOB xapaKxepHsyexc^ xeM, hxo xepMo6apHHecKyio 
o6pa6oxKy ocymecxBJiHiox npH xcMnepaxype Bbime sHaneHBUi b 300 C ho HH^e xcMnepaxypbi 
o6paxHoro nepexo^a b nexBep/tyio KpHcxajinnHecKyio $a3y. 

EcjiH B KanecxBe hcxoahoh KOMnonenxbi nexBepAOH KpHcxajiJiHHecKOH ^asbi Hcnojibsyiox 
reKcaroHajibHbiH HHxpHA 5opa npH cooxHomeHHH KOMnoHenxoB rcKcaroHajibHoro HHxpH^a 6opa h 
yjibxpa/i.HcnepcHOH Ao6aBKH ox 0,99 —99,00 ^o 99,00 — 0,99 Bee. %, xo xepMo6apHHeeKyio 
o6pa6oxKy npeOTOHXHxejibHO oeymeexBJiKiox npH xeMnepaxype Bbime SHaneHna b 500°C 

EcHH B KanecxBe hcxoahoh KOMnonenxbi HexBepAoft KpHcxajuinHecKOH ^asbi Hcnojibsyiox 
rpa(J)HX npH cooxHomeHHH KOMnoHCHXOB rpa4)Hxa h yjibxpaAHenepenoH Ao6aBKH ox 0,99 —99,00 
AO 99,00 - 0,99 Bee. %, xo xepMoGapHHecKyio o6pa6oxKy npeAnoHXHxejibHO oeyiii,ecxBJiKiox npH 
xeMnepaxype Bbime sHaneHH^ 700^ C. 

KpOMe B KanecxBe hcxoahoh KOMnoHenxbi nexBepAOH KpHcxajuiHHecKOH 4>a3bi HcnoJibsyioi 
CMecb rpa(J)Hxa h reKcaroHaJibHoro HHxpHAa 6opa npH cooxHomeHHH KOMnonenxoB ox 0,99 —99 : 
99 - 0,99 Bec.%, a xepMoGapHnecKyio o6pa6oxKy npeAnoHXHxejibHO ocymecxBJiaiox npn 
xeMnepaxype Bbime SHaneHiiji 700^C. 

flanee cnoco6bi HsroxoBneHHH nHcxpyMenxoB xapaKxepHsyioxc^ xeM, hxo 
xepMo6apHHecKyK) o6pa6oxKy ocymecxEJiiiiox xeneHHe 20 c — 300 c. 

npeAnoHXHxejibHO xepMo6apHHecKyK) o6pa6oxKy ocyiAecxBJiaiox xeneHHe 40 c. - 80 c. 
Eme OAHH o6i>eKX H3o6pexeHH>i - cnoco6 HsroxoBJieniDi cBepxxBepA^ix nopomKOB 
3aAaHHoro pasMepa, BKJiioHaex npHroxoBJieHHe mHxxbi, BKJiK)Haioiij;eH MaxepHajibi nexBepAoii 
KpHCxajiJiHHecKOH (i)a3bi, BBeAeHHe KpHCxajuioo6pa3yK)ii];HX Ao6aBOK, npeAsapHxejibHoe 
(J)OpMOBaHHe KOMnaKxa, ocymecxBJieHHe xepMoSapuHecKOH o6pa6oxKH CMecH npii AaBJieHHH h 
xeMnepaxype, Bbime KpHXHHecKHX SHaneKHH b xeneHHe onpeAejieHHoro HHxepBajia BpeMenn h 
nocjieAyioiAyio o6pa6oxKy KOMnaicxa jxjm BbmeJieHH^ nopomKa xpeGyeMoii AncnepcHOCXH. 
flaHHbiH cnoco6 xapaKxepHsyexcji xeM, hxo b KanecxBe KpHCxajTJioo5pa3yK)miHx Ao6aBOK 
Hcnojib33TOx yjTbxpaAHcnepcHbXH nopomoK, a o6pa6oxKy KOMnaKxa nocjie xepMo6apHHecKOH 
o6pa6oxKH ocymecxBJiHiox nyxeM xpaBJienHa mejiOHbio aji^ MaxepnajioB, coAep>KaiuiHX HHxpHA 
6opa h/hjih nocpeAcxBOM ox>KHra b cpeAe KHCJiopoAa aji^ MaxepnajioB, coAep>Kaiti,Hx rpac^Hx. 
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npH 3TOM pa3MepBi HacTHi], yjibxpa^HcnepcHOH aoGobkh cocxaBJiiuoT 2-100 hm. 

npe^nnoHTHxejibHO ^^HcnepcHocxt Ao6aBKH cocxaBJiaex 4-40 hm 

^artee cnoco5 xapaKxepHsyexcH tcm, hxo b KanecxBe yjibxpa^HcnepcHoro nopoinKa 
HcnoJiLsyiox yjibxpa^HcnepcHtift nopomoK Maxepnajia Ky6HHecKOH cxpyKxypti. 

B OAHOM H3 BapnanxoB b K^anecxBc yjiBxpaAHcnepcHoro noponiKa Maxepnajra Ky6HHecKOH 
cxpyicxypbi HcnoJibsyiox yjiBxpa^HcnepcHBiii nopomoK ajiMaaa. 

B ApyroM BapnaHxe b KanecxBC yjitxpaOTcnepcHoro noponiKa cBepxxBepAoro MaxepHaJia 
Ky5HHecKoii cxpyKxypbi Hcnojibsyiox ynbxpa/iiHcnepcHbm nopomoK HHxpHAa 6opa. 

Eme B OOTOM BapnaHxe b KanecxBe yJlbxpaJ^HC^epcHO^o nopoiinca CBepxxBcp^oro 
Maxepnajia Ky6HHecKOH cxpyKxypbi Hcnojibsyiox yubxpa^HcnepcHbiii nopomoK Maxepnajia 
HexBepxoii rpynnbi 

TsuoKQ B KanecxBe yjibxpa/iiHcnepcHoro noponiKa CBepxxBep^oro Maxepnajia KyGnHecKoft 
cxpyKxypbi MO>KHO Hcnojib30Baxb ynbxpa^xHcnepcHbiH nopomoK cocAHHeHHH A^B^. 

Cnoco6 HsroxoBJieHHa noponiKOB xapaKxepnsyexcji xeM, hxo xepMoGapHHecKyio o6pa6oxKy 
ocymecxBJifliox npH xeMnepaxype Bbime sHaneHHa b 300° C ho hh^kc xcMnepaxypbi oSpaxHoro 
nepexoAa b HexBep^yio KpHCxajiJiHHecKyK) 4>a3y. 

EcjiH b KanecxBe hcxo;i;hoh KOMnonenxbi HexBep^i;oH KpHCxajiJiHHecKOH ^ashi Hcnojibsyiox 
reKcaroHanbHbiH HHxpH^ 6opa npn cooxHonieHHH KOMnoHenxoB reKcaronaJibHoro HHxpH^a 5opa h 
yjibxpaAHcnepcHOH AoGaBKH ox 0,99 —99,00 ao 99,00 — 0,99 Bee. %, xo xepMoGapHnecKyio 
o6pa6oxKy npeAnoHXHxejibHO ocymecxBJiHiox npH xeMnepaxype Bbime SHaneHHa b 500°C 

EcjiH B KanecxBe hcxoahoh KOMnonenxbi nexBepAOH KpHCxajuiHHecKoii 4)a3bi Hcnojibsyiox 
rpa(|)Hx npH cooxHomeHHH KOMnoHenxoB rpa4)Hxa h yjibxpaAHcnepcHofl Ao6aBKH ox 0,99 —99,00 
jxo 99,00 - 0,99 Bee. %, xo xepMoGapHHecKyio o6pa6oxKy npeAnoHXHxejibHO ocymecxBJifliox npn 
xeMnepaxype Bbinie SHaneHHii 700° C. 

KpoMe B KanecxBe hcxoahoh KOMnoHeHXbi HexBepAoii KpHcxajiJiHHecKon ^ashi Hcnojibajrox 
CMecb rpa4)Hxa h reKcaroHajibHoro KHxpn^a 6opa npH cooxHonienHH KOMnonenxoB ox 0,99 —99 : 
99 - 0,99 Bec.%, a xepMo6apHHecKyio o6pa6oxKy npeAnoHXHxeiibHO ocymecxBJiaiox npH 
xeMnepaxype Bbime SHaneHHH 700° C. 

/^ajiee cnoco6bi HsroxoBneHH^ HHCxpyMenxoB xapaKxpHsyioxcii xeM, hxo 
xepMo6apHHecKyK) o6pa6oxKy ocymecxBniiiox xenenne 20 c — 300 c. 

IIpeAnoHXHxejibHO xepMoGapHHecKyio o6pa6oxKy ocymecxBjiniox xenenHe 40 c. - 80 c. 
IIpHMepbi KOHKpexHoro ocyuj^ecTBJieHHfl 

SasBJi^eMbiH cnocoS nojiyneHHa CBepxxBepABix MaxepnajiOB ocymecxBJiHiox cjieA3^n};HM 
o6pa30M. IIpHroxaBJiHBaiox niHxxy h3 rpat^Hxa hjth/h reKcaroHajibHoro HHxpHAa 6opa c 
Ao6aBJieHHHM cMemiiBaHHeM KpncxajijiooSpasyromnx Ao5aBOK b cMecHxejie. noJiyneHnyio niHxxy 
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6pHKeTHp3WT noA AaBjieHHCM h pasMemaiox jih6o b nojiocxH xenjioajieKxpoHsojiai^HOHHoro 
KOHxeiiHepa aji^ rpa(|)Hxa5 jm6o b u;HJiHH;3ipHHecKHH HarpeBaxejiEHbiii sjieMenx, HsroxoBJieHHtm h3 
CMecH rpa4)Hxa c reKcaroHanBHBiM hhxphaom Sopa, a saxeM b hojiocxb 

xenjio3JieKxpoH30JiHij;HOHHoro KOHxeHHepa ji,Ji^ reKcaronajiBHoro HHxpHfl;a saKpbiBaiox c oSenx 
cxopoH KpBiniKaMH, HsroxoBJieHHBiMH npeccoBaHHCM CMecH rpa4)Hxa h reiccaroHajiBHoro HHxpH^a 
6opa. CHap^>KeHHi>iH xaKHM o6pa30M KOHxeiiHep noMemaiox b annapax bbicokoxo AasjieHHH h 
OKHMaiox ero jxo AaBucHHii, cooxBexcxsyioiiiiero o6jiacxH ycxoHHHBoro oGpasoBaHHa ajiMasa, h 
saxeM HarpcBaiox sa cnex nponycKaHHH 3JieKxpn^ecicoro xoKa nepes niHxxy hjih HarpeBaxejiBHBift 
3JieMeHX /lio xeMnepaxj^Bi, cooxBexcxByiomett 3XOMy AaBJieHHio, saxeM BBi^epKHBaiox npn 3xhx 
xeMnepaxype h ;ataBJieHHH b xeneHHc sa^aHHoro speivieHH. nocjie BBmep^KKH oxKJnoHaioT 
3JieKxpHHecKHH xoK, CHHMaiox ^aBJiCHHe H HSBJieKaiox npoAyKx CHHxesa CTM. 

KpaTKoe onHcaHHe ^Hryp nepTe^eii 

IIoJiyHeHHBiH 34)(|)eKX Han6ojiee Harji^AHO npocjie>KHBaexcii h3 cneKxporpaMM, npHBe^eHHBix 

Ha (J)Hr.l, 2, 3. Ha KoxopBDC noKasaHBi HCKOxopBie pesyjiBxaxBi no SKcnepHMenxanBHOMy 

onpe/i;ejieHHio aasHCHMOcxH aojih nepexoAa reKcaronajiBHoro nnxpH^a 6opa b Ky6HHecKHH 

HHxpHA 6opa. HarjiH/i;HocxB npKO BBipasKena HHxpn^^a 6opa, x.k. peHxrenoBCKHe jihhhh 

pasjTHHHbix 4) as HHxpHAa 6opa xopomo pasjiHHaioxc^. 

Ha Ohf. 1 npcAcxaBJieHBi peHxrenoBCKHe AH(i)paKi^HOHHBie xapaKxepncxHKH, HSMepeHHBie 
npH o6jiyHeHHH CuKai (A.=1.5405 A) 

CocxaB mHxxBi:10 Mace. % Y^IiA, 90 Mace. % THE. P=5.0 ma. T=570^ C t=100 c 

Ha OHr.2 npe^cxaBJieHBi peHxrenorpaMMLi oGpasuoB, CHHxesHpOBaHHBix npH P=6.0 FHa, 
T=570^C npH pasjiHHHOM BpcMCHH xepMo5apiiHecKoro BOSfleftcxBHii. 
CocxaB HcxoAHOH niHXXBi: 10 Mace. % V^A; 90 Mace. % THE. 

Ha ^)Hr.3 npe^cxaBJieHBi 4)parMeHXBi peHxreHorpaMMBi o5pasu;a5 cocxaBa hcxo^hoh 
niHxxBi: 20 Mace. % YJ^A; 80 Mace. % THE , CHHxesHpoBaHHoro npH P^T^O Fna, T=650^C, t= 40 
ceK. PeHxrcHorpaMMBi noKasBiBaK)x nojiHoe a-P npeBpamcHHe b KHxpH^e 6opa. 

Ha OHr.4 npe/i;cxaBJieHBi 4)oxorpa(|)HH ckojiob o6pa3ij;oB, noJiyneHHBix npH CHHxese 
KyGHHCCKoro HHxpHAa 6opa b saBHCHMocxH ox BpeMCHH CHHxesa. 

Ha <l)Hr.5 noKasaHBi yenoBHBie cxcmbi CBCpxxBepABix MaxepHanoB, noJiynacMBix npH 
pasJiHHHOM coAep>KaHHH B niHxxe VflA (KpafiHHe h cpcAHee snaHCHHe), CBepxxBcpAOH 
cocxaBJiHiomeH — HanojiHHxejia (ajiMas) (KpaftHHe h cpcAHee sHaneHHe) h CBasyBDmero (rpa4)Hx) h 

SaBHCHMOCXH: 

a) BBixo^a CBepxxBcpAOH eoexaBJiHioni;eH (ajiMas) ox xcMnepaxypBi (no BCpxHKajiH) h 
6) pasMCpOB KpncxajijioB CTM ox BpeMCHH o6pa6oxKH (no ropHsoHxajiH). 

Ha Our. 6 npeAcxaBJiCHBi cpaBHHxcjibHBie ^HarpaMMBi xexHOJioraHecKHX npon;eccoB 
cHHxesa nojiHKpHcxajiJiHHecKHx CTM no HSsecxHOMy h saaBJiaeMOMy cnoeo6ax 
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Ha OHr.7 npeAcxaBneHBi cpaBHHxejiBHBie AnarpaMMbi xexHOJiorHHecKHX npoij;eccoB 
nojiyHeHHH noponiKOB CTM no HSBecxHOMy h saaBimeMOMy cnoco6ax 

BapnaHTW ocymecxBJieHHH H3o6peTeHHfl 

HH>Ke npHse^eHbi npHMepbi KOHKpexHoro ocymecxBJieHHa cnoco6a nojiyneKHH 
HCKyccxBeHHbix CTM. 

Ba^BJUieMBiH cnocoG nojiyneHHa csepxxBepABix MaxepnajiOB ocymecxBJwiox cjicAyiomHM 
oSpasoM. 

ripHroTaBJiHBaiox miixxy h3 HcxoAHoro Maxepnajia (rpa(|)Hxa, reKcaronajiBHoro HHxpH7i;a 
6opa (FHB), hjih cmcch rpa(J)Hxa c reKcaroHaiibHbiM HHxpHAOM 6opa) c zio6aBJieHHeM 
yjiBxpa^HcnepcHBix nopoinKOB (nanpHMep, yjibxpa^i;HcnepcHoro ajiMasa (YJ^A), 
yjiBxpa;i.HcnepcHoro noponiKa Ky6HHecKoro HHxpHAa 6opa (yflllHB), yjibxpaflHcnepcHbix 
noponiKOB MaxepnaJiOB 4 rpynnBi, nanpHMep KpeMHua (YflriK), yjiBxpaAHcnepcHBix noponiKOB 
MaxepHanoB A B ^nanpHMep KHxpH^a ajiiOMHHHa (YJ^nHA) h CMemHBaHHeM hx b CMCCHxejie 

IIojiyHeHHyio niHxxy 6pHKexHpyiox noA AaBJieHHCM h pasMcmaiox b i];HJiHH/i;pHHecKHe 
HarpeBaxejibHBie sjieMenxbi h3 cmcch rpa(J)Hxa h rcKcaroHanbHoro HHxpHAa 6opa b hojiocxh 
xenjio3JieKxpoH30JDmHOHHoro KOHxeHHcpa, saKpbiBaa c o6eHx cxopoH KpbiniKaMH, 
HsroxoBJicHHbiMH npeccoBaHHCM CMCCH rpa(i)Hxa h rcKcaroHajibHoro RHxpH^na 6opa. 

CHapa^KeHHbiH xaKHM o6pa30M KOHxeHHep noMcmaiox b annapax BbicoKoro AaBJiCHHa h 
c^i^HMaiox ero ao ^^aBJieHHH, cooxBexcxByioiuiero o6nacxH ycxoHHHBoro o6pa30BaHHii 
cooTBexcxByiomero CBcpxTBcpAoro Maxepnajia, h saxcM narpcBaiox 3a cnex nponycKaHHH 
sjicKxpHHccKoro xoKa Hcpes HarpcBaxejibHbiH ajicMCHX hjih iiiHxxy ao xcMnepaxypbi, 
cooxBexcxByBDmeii 3XOMy AaBJiCHHio, saxcM BbiAcp^HBaiox npH 3xhx xcMnepaxype h AaBJicHHH b 
xeneHHe saAaHHoro BpCMCHH. 

Hocne Bbmep^KKH OXKmOHaiOX SJICKXpHHeCKHH XOK, CHHMafOX AaBJICHHC H HSBJICKaiOX npOA3^T 

CHHxesa -KOMnaKXHbiH CBepxxBep;3;biH MaxepnaJi, co^ep^aiimft yjibxpaOTcnepcHbiS nopomoK 
mHxxbi, cBepxTBep^QtyK) cocxaBJiaiomyK) (ajiMas, KHB, cmccb ajiMasa h KHB) h CB^syiomee 
(rpa(|)HX5 rcKcaroHajibHbiH HHxpHA 6opa hhh cmccb rpa4)Hxa c rcKcaroHajibHbiM HHxpHAOM 6opa). 
B pesyjibxaxe, b saBHCHMOcxH ox npaKXHHCcKoro HasHaHCHHH, nojiynaiox Maxepnajibi c 

paSJIHHHbIM COOXHOmeHHCM MC^KJOty CBCpXXBCpABIMH COCXaBJIHIOIH;HMH (MCJIKOOTCnepCHOil 

cocxaBJijiiomeH- YflA, Y^IIHB, Y^IIK, Y^nHA h cocxasjiaion^eH CTM c saAannbiMH 
pasMcpaMH HacxHii; — ajmas, KHB hjih hx CMCCb) h cBHsyion^HM —rpad^wr, FHB hjih hx cmccb. 
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Mexo^oM peHTreHocTpyKxypHoro AH(|)paKU.HOHHoro anajiHsa onpe^ejim)T cxeneHJb nepexo^a 
HexBepAOH (J)a3i>i MaxepnaJia b CBepxxBepAyio ^asy. OnpcAejooiiox cocxaB nojiyneHHoro npoAyKxa - 
KOMnaKXHoro cBepxxBep^oro MaxepHajia. 

nonyneKHBiH 3(|)4)eKx oxHexjiHBO npocne^HBaexcH h3 npHMepoB, npHBe;DteHHtix HH>Ke. 

l.l.MaTepHajibi Ha ochobc ajiMasa. 

ripHroxaBnHBaiox niHXxy h3 Hcxo/^HO^o MaxepHajia rpa(|>Hxa c AoGaBJieHHHM CMeniHBaHHeM 
yjiBxpa^HcnepcHbix noponiKOB (nanpHMep, yjibxpaAHcnepcHoro ajiMasa, yjibxpaAHcnepcHoro 
noponiKa Ky6HHecKoro KHxpH^a Sopa, yjiBxpoAHcnepcHbix nopoimcoB MaxepHanoB 4 rpynnbi, 

3 5 

yjiBxpa^^HcnepcHBix noponiKOB MaxepHajioB A B ) b CMecHxejie. 

3axeM 6pHKexHpyK>x niHxxy. noABepraa ee AaBJieHHio P= 0.5 GPa . h noMemaiox b 
iXHjiHH^iipHHecKyK) eMKOcxB xenno3JieKxpOH30Jiai^HOHHoro KOHxcHHepa, saKpBiBaa c o6eHx cxopOH 
npeccoBaHHBiMH KpBiniKaMH H3 cMecH rpa4)Hxa h H3BecxHJiKa. 

CHapH>KeHHbiii xaKHM oGpasoM KOHxefiHep noMemaiox b annapax BbicoKoro AaBJieHM h 
OKHMaiox ero ao AaBJieHHH, cooxBexcxByiomero oGnacxH ycxoHHHBoro oSpasoBaHHii ajiMasa, h 
saxeM HarpeBaiox sa cnex nponycKaHHa 3JieKxpHHecKoro xoKa Hepe3 niHxxy jxo xeMnepaxypBi, 
cooxBexcxByiomeH sxoMy AaBneHHio, saxeM BBiAep^HBaiox npH axHx xeMnepaxype h AaBJieHHH b 
xencHHe 3aAaHHoro BpeMCHH. 

riocne BbiAep^KKH oxionoHaiox sjieKXpHHecKHH xok, CHHMaEOx AaBJienne h HSBneKaEox npo^yKX 
cHHxesa — cBepxxBepABiH MaxepHan, coAep>Kan};HH[ VJ^A, ajiMas h CBiisyiomee - rpa(|)HX. 

B pesyjiBxaxe, b saBHCHMocxH ox npaKXHHecKoro HasHaneHHa, nojiy^aiox MaxepnajiBi c 
pasjiHHHBiM cooxHomeHHeM MeiJKAy CBepxxBepAMMH cocxaBJiaK)iii;HMH (MenKOAHcnepcHOH 
cocxaBJiaiomeH-y^A h ajiMasa c saAaHHBiMH pa3MepaMH nacxHu;) ii CB^3yK)iii.HM - rpa4)HXOM. 

l.l.l.HcnoJiBSOBaHHe yjibxpaAHcnepcHoro ajiMasa (Y/I^A). 

HH>Ke npHBe^eHBi npHMepBi (Ta6jiHi];a 1) KOHKpexHoro ocymecxBJieHHfl cnoco6a 

nojiyHeHM HCKyccxBeHHBix CBepxxBep^bix MaxepHajiOB, coAep:)Kaiij,HX YflA h ajiMas. B KanecxBe 
yjijbxpaAHcnepcHoro noponiKa HcnoJiBsyexc^ yjiBxpaAHcnepcHbiii nopouiOK ajiMasa. 



Ta6jiHiJ.a 1 .rtpHMepBi KOHKpexHoro ocymecxBneHHii cnoco6a nonyHeHiia CHHxexHHecKHx 
CBepxxBepAMX MaxepHajioB, coAepx<aii3;HX YJ\A h ajiMas. 





CocxaB HCXOAHOH 








CocxaB npoAyKxa CHHxesa, 


CxencHB 




niHXXBi, Mace, %. 
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rpa<|)HX 




rna 




ceK. 


auMas 


rpa^Hx 
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Mepa 
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1. CocxaB HCXOAHOH lUHXXBI 
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1.2.HHCTpyivieHTi>i h3 csepxTBepAoro Maxepiiaaa Ha ocHOse ajiMasa 

ripHMep 19 

npHroxaBJiHsaiOT mnxxy h3 rpa4>HTa c Ao6aBJieHHeM Y^A b cooxHomeHHH 80,0 Mace. % 
rpa4)HT, 20,0 Mace. % y^DfA.. 

CMeniHBaHHe KOMnoHenxoB ocymecxBJi^iox b cMccuxejie, /i;o6HBa>icB pacnpeAeJieHHii 
yjibxpaAHcnepcHoro noponiKa ajiMasa b o6i>eMe rpa(|)Hxa. OcymecxBJiiiiox npe^BapHxejiBHoe 
(|)opMOBaHHe HHCXpyMCHxa Hy>KHOH 4)opMbi H pasMepoB, 3anonHaB3x 4)opMoo6pa3yK)mHe 
npocxpaHCXBa HHepxHbiM noA bbicokhm AaBJieHHCM, ho jicfko y^ajiiieMfciM nocjie 
xepMo6apHHecKOH o6pa6oxKH semecxBOM, nanpHMep NaCL 3axeM 6pHKexHpyiox saroxoBKy, 
noABepraH ee AaBJieHHio P=0,5 GPa h noMemaiox b iiiHJiHHApHHecKyio cmkocxb 
xenno3jieKxpoH30Ji^u(iHOHHoro KOHXCHHepa, 3aKpi>iBaK c oSchx cxopoH npeccoBaHHbiMH KpbiniKaMH 
H3 cmcch rpa(|)Hxa h H3BecxH5iKa. CHap^^eHHBifi KOHxeiiHep noMemaBDx b annapax 
BbicoKoro AaBJicHHii xnna "xopoHfl c^aiMaiox jxo AaBJicHH^ 6.5 FELa, HarpcBaiox sa cnex 
nponycKaHHii Hepe3 niHxxy sJieKxpHHecKoro xoKa jio xcMnepaxypBi 800°C h BBiAepacHBaiQX npn 
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AaHHbix napaMexpax b xeneHHe 40 ceKyHA Bi>mep>KKH oxKJiiOHaiOT HarpeB, cHHMaiox ^aBJieHHe h 
HSBJieKaiox npoAyKx cHHxeaa. Ilocjie pacxBOpeHHH 4)opMOo6pa3yiom,ero NaCl b Bo;a;e nojiynaiox 
Heo6xoAHMyio saroxoBKy jxsiz HHCxpyMenxa. Mexo^oM peHxreHocxpyKxypnoro AH(i)paKii;HOHHoro 
anajiHsa onpe/i;enaK)x ;i;ojiio nepexojiia rpa(^Hxa b aJiMas b Maxepnajie HHCxpyMenxa, Koxopaa 
cocxaBnaex b cpe^HeM 90,0 % ox MaccH rpa4)Hxa. CocxaB noJiyHCHHoro MaxepHajia 
HHcxpyMCHxa - 20,0 Mace. % V^A, 72,0 Mace. % aJiMas, 8,0 Mace. % rpa(|)Hx. 

1.3.nojiyHeHHe ajiMa3Hi>ix nopouiKOB saAaHHoil sepHHCxocxH. 

ripHMCp 20 

npHroxaBJiHBaiox niHxxy h3 rpa4)Hxa c ^oGaBJieHHCM YflA b cooxHomeHHH 90,0 Mace. % 
rpa(J)Hx, 10,0 Mace. % y,HA.. 

CMemHBaHHe KOMnoHenxoB ocymecxBJiHiox b CMecHxejie, ^oSHBaacB pacnpe^^eneHHH 
yjiBxpa^HcnepcHoro noponiKa ajiMaaa b oGtCMe rpa(|)Hxa. CHap^xceHHbiH KOHxeiiHep noMemaiox b 
annapax bbicokofo AaBJieHHa xnna ''xopoH/i. OKHMaiox ;i,o AaBJicHHii 6.5 ma, narpcBaiox sa enex 
nponycKaHH^ nepes mHxxy sjieKxpHHecKoro xoKa xcMnepaxypti 800°C h Bi>m;ep>KHBaiox npH 
AaHHBix napaMexpax b xeneHHe 40 ceKyn^ bbiacp^ckh oxKJiioHaiox narpeB, CHHMaiox ;3;aBJieHHe h 
HSBJicKaiox npo;a;yKx CHHxesa. Onpe;a;ejiaK)x jiomo nepexoAa rpa4)Hxa b ajiMas b Maxepnane 
HHCxpyMCHxa, Koxopaa cocxaBHJia b cpcAHCM 95 % ox Maccfci rpa4)Hxa. CocxaB nojiyneHHoro 
Maxepnajia -10 Mace. % YflA, 85,5 Mace. % ajiMas, 4,5 Mace. % rpa(|)Hx. Mexo^OM npoKajiHBaHHK 
B cpe;aie KHCjiopo;3;a yja;ajiiiK)X rpa4)HX, Bbixo;]; npo^yKxa CTM- 95,5 Mace. %.,ajiMa3a- 86,5 Mace 
PasMepbi ^aexHu; ajiMasa - 1,3 ±0,1 mkm 

IIpHMcp 2 1 . 

BbinojiHHiox xe 5Ke onepaixHH h npn xex ace ^aBJieim^, h xeMnepaxypax Bbmep^KH, hxo h e 
npHMepe 20, ho xepMoo6pa6oxKy npoBOA^x b xeneHne 120 cck. CocxaB nojij^CHHoro MaxepHajia - 
10 Mace. % y^A, 87,0 Mace. % ajiMas, 3,0 Mace. % rpa4)Hx. Mcxoaom npoKajiHBaHHii b cpe^e 
KHCJiopoAa yAaJiiiiox rpa(^Hx. Bbixoa npo;a,yKxa CTM- 97,0 Mace. %.,ajiMa3a- 87,0 Mace .%. 
PasMepBi HaexHUi ajiMasa - 3,1 ±0,1 mkm 

ripHMcp 22. 

BbmonH5irox xe >Ke onepauiHH h npH xex tkq ^laBJieHiiax. h xeMnepaxypax Bi>i;];ep>KKH, hxo h b 
npHMcpe 20. ho xepMoo6pa6oxKy npoBOOTX b xencHHe 20 cck. CocxaB nojiyneHHoro Maxepnajia - 
10 Mace. % YflA, 75,0 Mace. % aiiMas, 15,0 Mace. % rpa(J)Hx. Mexo^OM npoKajiHBaHHK b cpe;3;e 
KHCJiopo^a y^ajiiiiox rpa(J)Hx. Bbixo^ npoAyKxa CTM- 85,0 Mace. %.,ajiMa3a- 75,0 Mace .%. 
PasMepbi HacxHn; ajiMasa - 0,3 ±0,05 mkm 

2.MaxepHajibi Ha ocnoBe KyGHHecKoro HnxpH^a 6opa. 
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ripHroTaBJiHBaiOT mHXxy h3 hcxoahofo MaxepHajia reKcaroHanbHoro HHTpH;a.a 6opa c 
Ao6aBJieHHHM cMemHsaHHeM yjitTpaAHcnepCHbix noponiKOB (nanpHMep, yjiBxpa^tHcnepcHoro 
ajiMasa, yjibxpa^iiHcnepcHoro noponiKa KyGH^ecKoro HHXpH^^a 6opa, yjiBxpoAHcnepcHbix 
noponiKOB MaxepHajioB 4 rpynnti, yjiBxpaAHcnepcHBix noponiKOB MaxepHajioB A^B^) b cMecHxejie. 
nojiyneHHyio uiHxxy 6pHKexHpyK)T no^ AaBJieHHCM P= 0.5 GPa h pasMemaiOT b BtHnHHApHHecKHe 
HarpeBaxejiBHBie sjieMenxBi H3 cmcch rpa4)HTa h reKcaroHajiBHoro nwrpu^Si 6opa b hojiocxh 
xenji03JieKxpoH30JiiiD;HOHHoro KOHxeiiHepa, saKptiBaa c o6eHX cxopOH KptiniKaMH, 
HsroxoBJieHHBiMH npeccoBaHHeM cMecH rpa4)Hxa h reKcaroHajiBHoro HHxpHAa 6opa. 
Cnapii^eHHBiH xaicHM o6pa30M KOHxeiiHep noMemaiox b annapax bbicokofo AaBJieHHa h OKHMaiox 
ero ^,o ^taBJieHHK, cooxBexcxByiomero o6jiacxH ycxoHHHBoro o6pa30BaHHa Ky6HHecKoro HHXpH^a 
6opa, H saxeM Harpesaiox sa cnex nponycKaniM sjieKxpHHecKoro xoKa nepes HarpeBaxejiBHBiH 
3JieMeHX ^lio xeMnepaxypBi, cooxBexcxByBDmeii axoMy AasjieHHio, saxeM BBi;a;ep>KHBaiox npn 3xhx 
xeMnepaxype h AaBJieHHH b xencHHe saAaHHoro BpeMCHH. Ilocjie BBiAep>KKH oxKJiKDHaiox 
3JieKxpHHecKHH xoK, CHHMaiox AaBJicHHe H HSBJieKaiox npo;i.yKx cHHxesa — CBepxxBepflBift 
MaxepHaji, co;3;ep>Kaiij;HH YflA, KHB h CB^syiomee- reKcaroHajiBHBiii HHxpHA 6opa. B pesyjiBxaxe, 
B saBHCHMocxH OX npaKXHHecKOxo HaaHaneHHa:, nojiynaiox MaxepnaJiBi c pasjiHHHBiM 
cooxHomeHHeM Me^K^ny CBepxxBep^BiMH cocxaBninomHMH (MejiKo^otHcnepcHoft cocxaBJunomefi- 
y^A H KHB c sa^^aHHBiMH pasMepaMH HacxHu;) h CBHsyioiniHM- reKcaronajiBHBiM hhxphaom 6opa. 

Hn^e npHBCAeHBi npHMepBi KOHKpexHoro ocymecxBJieHHii cnocoSa nojiyneHHa CHHxexHHecKHx 
cBepxxBep;];Bix MaxepHajiOB, co^ep:)Karii;HH YJJ^A h KyGnHecKHH HHxpHA 6opa. 

2.1.1.Hcnojii>30BaHHe yjibxpaAHcnepcHoro ajiMasa (YAA). 



Ta6nHij,a 2.npHMepBi KOHKpexHoro ocymecxBjieHHH cnoco6a nojiyHeHHH cHHxexHHecKHx 
CBepxxBepAHx MaxepHanoB, coAep^amnx YJ\A h Ky6HHecKHH HHxpHA 5opa. 



npH- 
Mepa 


COCTOB HCXOflHOH 

uiHXTbi, Mace. %. 


P, 

rna 


T, 
'C 


t, 
ceK. 


Cocxas npoflyKxa cnHxesa, 
Mace. % 


CxeneHB 
npcBpa- 
meHHH, 
% 


THE 




KHB 


THE 




l.CoCXaB HCXOflHOH nrnxTBi 


23 


99,5 


0,5 


6,0 


600 


40 


0,9 


98,6 


0,5 


1,0 


24 


99,0 


1,0 


6,0 


600 


40 


9,9 


89,1 


1,0 


10,0 


25 


95,0 


5,0 


6,0 


600 


40 


38,0 


57,0 


5,0 


40,0 


26 


80,0 


20,0 


6,0 


600 


40 


64,0 


16,0 


20,0 


80,0 


27 


50,0 


50,0 


6,0 


600 


40 


40 


10 


50 


80,0 


28 


5,0 


95,0 


6,0 


600 


40 


4,9 


0,1 


95,0 


98,0 


29 


1,0 


99,0 


6,0 


600 


40 


1,0 


0,0 


99,0 


99,5 
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2.3aBHCHMOCTi> OT xeMHepaxypBi 


30 


80,0 


20,0 


6,0 


200 


30 


0,8 


79,2 


20,0 


1,0 


31 


80,0 


20,0 


6,0 


300 


30 


4,0 


76,0 


20,0 


5,0 


32 


80,0 


20,0 


6,0 


700 


30 


64,0 


16,0 


20,0 


80,0 


33 


80,0 


20,0 


6,0 


1600 


30 


78,4 


1,6 


20,0 


98,0 


34 


80,0 


20,0 


6,0 


2000 


30 


4,0 


76,0 


20,0 


5,0 


35 


80,0 


20,0 


6,0 


2100 


30 


0,8 


79,2 


20,0 


1,0 


3 .SaBHCHMOCTb OT BpeMCHH xepMoGapHHecKOH o6pa6oTKH 


36 


80,0 


20,0 


6,0 


650 


5 


0,8 


79,2 


20,0 


1,0 


37 


80,0 


20,0 


6,0 


650 


10 


4,0 


76,0 


20,0 


5,0 


38 


80,0 


20,0 


6,0 


650 


40 


72,0 


8,0 


20,0 


90,0 


39 


80,0 


20,0 


6,0 


650 


60 


72,0 


8,0 


20,0 


90,0 


40 


80,0 


20,0 


6,0 


650 


300 


76,0 


4,0 


20,0 


95,0 



2.2.HHCTpyMeHTi>i H3 cBepxTBepAoro Maxepnajia Ha ochobc KyGnHecKoro HHxpHAa 6opa 

npHMep 4 1 . 

npHroxaBJiHsaioT niHXTy H3 reKcaronaJiBHoro HHxpHAa 6opa c Ao6aBneHHeM Y^A b 
cooTHomeHHH 80,0 Mace. % rcKcaroHanBHoro HHxpHAa 6opa, 20,0 Mace. % YflA.. 

CMcmHBaHHe KOMnoneHTOB ocymecxBJiHiOT b cMecHxcjie, ;];o6HBascB pacnpe^enenHH 
yjiBxpaAHcnepcHoro noponiKa ajiMaaa b o6i>eMe reKcaronajiBHoro HHxpH;D[a 5opa. Ocymeexsjiaiox 
npeABapHxejiBHoe ^opMOBaHHe HHCxpyMCHxa nyxcHOH ^opuhi la, pasMcpoB, sanpeccoBtiBaiox 
(J)OpMOo5pa3yK)ii};He npocxpaHcxBa HHcpxHBiM no^ bbicokhm ;[i;aBJieHHeM, ho JiexKO y;i,ajiHeMBiM 
nocjie xepMoSapuHecKOH o6pa6oxKH BeiD;eexBOM, nanpHMep NaCl. 3axeM SpHKexnpyiox 
saroxoBKy, noABepran ee jiaBJiQumo P=0,5 GPa. h noMemajEox b uiHJiHHApHHecKyK) cmkocxb 
Tenno3jieKTpoH30JTau;HOHHoro KOHxeiiHepa, satcpbiBaH e o6eHx cxopoH npeccoBaHHBiMH KpBiniKaMH 
H3 CMCCH rpa(|)Hxa h HSBecxHSKa. Cnapii^eHHbiH KOHxefiHep noMeii3;aiox b annapax bbicokofo 
^taBJieHHa xnna "xopoHA c^HMaiox ^i;o AaBJieHHH 6.0 ma, HarpeBaiox sa chcx nponycKaHHii 
nepes i^HJiHHApHHecKHH HarpeBaxenLHbiH sjieMCHx, HsroxoBJieHHBiH h3 cmcch rpa(i)Hxa e 
reKcaroHajiBHBiM hhxphaom 6opa, 3JieKxpHHecKoro xoKa ao xcMnepaxypBi 700°C h BBiAepn^HBaiox 
npH ^aHHBix napaMcxpax b xeneHne 40 ccKyim BBiAep>KKH oxKJiK)HaK)x HarpeB, CHHMaiox 
;i;aBJieHHe h HSBJicKaiox npoAyKX CHHxesa. Ilocjie pacxBopeHHH 4)opMOo6pa3yK)mero NaCl b boa© 
nojiynaiox Heo6xoAHMyK) saroxoBKy fljia HHCxpyMenxa. Mexo^oM peHxreHocxpyKxypnoro 
AH(i)paKn;HOHHoro anajiHsa onpe^ejiinox aojik) nepexo^a FHB b KHB b MaxepHane HHcxpyMenxa, 
Koxopaa cocxaBHJia b cpe^HeM 95,0 % ox MaccBi reKcaronajiLHoro HnxpH^a 6opa. CocxaB 
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noJiyneHHoro MaxepHajia j^ii^ HHCTpyMeHTa-2050 Mace. % Y^A, 76,0 Mace. %KHB5 4,0 Mace. % 
reKcaroHaJibHoro KHxpH^a 6opa. 



2.3.nojiyHeHHe nopouiKOB icySHHecKoro KHxpH^j^a 6opa saAaHHOH sepHHCxocra. 

npHMep 42. 

npHroxaBJiHsaioT niHXxy H3 reKcaroHajiBHoro HHxpHjDta 6opa c AoGaBJiCHHCM VflA b 
cooTHonieHHH 90,0 Mace. % reKcaroHajibHoro HHxpHAa 6opa, 10,0 Mace. % Y^^A.. 

CMeuiHBaHHe KOMnoHenxoB ocymeexBJi^iox b cMCCHxejie, Ao6HBaHCb paenpcAeJieHHH 
yjibxpa^tHenepcHoro nopouiKa ajiMasa b o6i>eMe reKcaroHanBHoro HHxpHAa 5opa. CHapH>KeHHBm 
KOHxeiiHep noMemaiox b annapax BbieoKoro AaBjieHHa XHna "xopoH^ii camMaiox ji,o AaBJicHHii 6.5 
rria, HarpcBaiox sa cnex nponycKaHHH nepes nepes ij;HJiHHApHHecKHH HarpeBaxejibHtm sjicmchx, 
HsroxoBJiCHHBiH H3 CMCCH xpa^Hxa c rcKcaTOHajiBHBiM HHxpHAOM 6opa, 3JieKxpHHecKoro XOKa JIO 
xcMnepaxypLi 650°C h BBiAep>KHBaK)x npH j^ajmhix napaMexpax b xencHHe 40 ceKyHA BBiAep>KKH 
oxKnioHaiox HarpeB, cHHMaiox ^aBJicHHe h HSBJiCKaiox npo^yKT cHHxesa. Onpe;];eji5iiox ^onio 
nepexoAa reKcaroHajiBHoro HHxpH^a 6opa b KHB, Koxopaa cocxaBHJia b epe;ciiHeM 97 % ox MaccBi 
reKcaroHajiBHoro HMxpH^a 6opa . CoexaB nojiyneHHoro MaxepHajia -10 Mace. % YflA, 88,0 Mace. 
%KHB, 2,0 Mace. % reKcaronajiBHoro HHxpH^^a 6opa, MexoAOM xpaBJiCHHa b ropiiHeH mejiOHH 
y^tajMiox reKcaroHajiBHBiH HHxpn^ 6opa. Bbixo^ npo^yKxa CTM- 98,0 Mace. %.,KHB — 88,0 Mace 
PasMepti nacxHu; Ky6HHecKoro HHxpH;3;a 6opa - 1,4 ±0,1 mkm 

HpHMcp 43 . 

BbinojiHiiiox xe >Ke onepaixHH h npH xex AasjieHH^x. h xcMnepaxypax BBiAep>KKH, hxo h 6 
npHMepe 42. ho xepMoo6pa6oxKy npoBo^^x b xeneHHe 120 cck. CoexaB nojiyneHHoro MaxepHajia - 
10 Mace. % Y^A, 88,0 Mace. % Ky6nHeeKoro HHxpn^a 5opa, 2,0 Mace. % reKcaroHajiBHoro 
HHxpHAa 6opa. Mexo^oM xpaBJieniM b ropjiHeH mejioHH y^ajmox reKcaroHajiBHBra HuxpH^i; 6opa.. 
Bbixoa npo^yKxa CTM- 98,0 Mace. %. KySHHCCKoro HHxpH^a 6opa, - 88,0 Mace .%. PasMCpBi 
HacxHu; KyGHHccKoro HHxpn/iia 6opa - 3,3 ±0,1 mkm 

npHMcp 44. 

BBinojiHKiox xe )Ke onepai3;nH h npn xex }Ke ^aBjicHHax. h xcMnepaxypax BBmep^KH, hxo h e 
npHMcpe 42. ho xepMoo6pa6oxKy npoBO^Hx b xencHHe 20 cck. Cocxas nonyncHHoro MaxepHajia - 
10 Mace. % Y^l^A, 77,0 Mace. % KyGHHecKoro HHxpH^a 5opa, 13,0 Mace. % rcKcaroHaJiBHoro 
HHxpHAa 6opa. Mexo^OM xpaBJicHH^ b ropKHeii mejioHH yAaJi^iiox reKcaroHajiBKBifl HHxpHA 5opa. 
Bbixoa npoAyKxa CTM- 87,0 Mace. %., KySnnecKoro nnxpH^a 6opa - 77,0 Mace .%. PasMepBi 
HacxHij; Ky6HHeeKoro HHxpHAa 5opa - 0,5 ±0,05 mkm 

S.l.MarepHajibi Ha ocHOBe aJiMasa n KySHHecKoro KHxpH^a 6opa. 
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ripHroxaBjiHBaiOT mHxxy H3 HcxoAHoro MaxepHana rpa<J)HTa h reKcaroHanbHoro HHTpH;i.a 
6opa c Ao6aBJieHHaM cMeniHBaHHeM yni>Tpa/i.HcnepcHbix nopoiiiKOB (nanpHMep, 
yjiBxpaOTcnepcHoro ajiMasa, yjitxpaAHcnepcHoro nopomKa Ky6HHecKoro HHxpHAa 6opa, 
yjibxpoAHcnepcHBix noponiKOB MaxepnajioB 4 rpynnti, yjibxpa^HcnepcHbix nopomKOB MaxepHanoB 
A'^B^) B cMecHxejie. 

3axeM 6pHKexHpyiox niHxxy. noABepraa ee ^naBJieHHio P= 0.5 GPa , h noMemaiox b 
uiHJiHHApHHecKyio CMKOCXB xeimo3JieKxpoH30Ji5iii;HOHHoro KOHxeHHepa, saKpBiBaji c oGchx cxopoH 
npeccoBaHHBiMH KpBiniKaMH H3 cMecH rpa4>Hxa h nsBecxH^Ka. 

CHapii:a:<eHHi>iH xaKHM o6pa30M KOHxefiHep noMemaiox b annapax bbicokofo AaBJieHHa h 
OKHMaiox ero ;i;o AaBJieHHH, cooxBexcxByioni;ero o6jiacxH ycxoHHHBoro oGpasoBaHHH ajiMasa h 
Ky6HHecKoro HHxpn^ta 6opa, h saxeivr naipeBaiox sa cnex nponycKaHHH 3JieKxpHHecKoro xoKa 
Hepes uHJiHHApHHecKHH HarpeBaxenbHBiH sjieMeHx, HsroxoBJieHHBiH H3 CMecH rpa(|)Hxa h 
reKcaroHajiBHoro HHxpHAa 6opa ao xeMnepaxypti, cooxBexcxByiomeH 3xoMy jo^aBJieHHio, saxeM 
BBmep>KHBaK)x npH 3XHX xeMnepaxype h AaBJieHHH b xeneHiie 3aAaHHoro BpcMeHH. 

nOCJie BBmep^KH OXKJIK)HaK)X 3JieKXpHHeCKHH XOK5 CHHMatOX AaBJICHHC H H3BJieKaK)X 

npoAyKx CHHxesa -cBepxxBepABitt Maxepnaji, coAep>Kaiii;HH YflA, ajiMa3 h Ky6nHecKHH HHxpHA 
6opa H cB^syiomee- rpa4)HX h reKcaroHajiBHBift HHxpHji; 6opa. 

B pesyjiBxaxe, b saBHCHMOcxH ox npaKXHHecKoro HasHaneHiia, nojiynaiox MaxepHajiBi c 

paSJIHHHLIM COOXHOmCHHeM Me^K^y CBCpXXBepABIMH COCXaBJIHIOIII.PIMH (MeJIKO^HCnepCHOH 

cocxaBJiHioiu.eH-yflA h anMasoM h KyGHHecKHM hhxphaom 6opa c 3aAaHHBiMH pasMepaMH 
HacxHu;) H cbh3)toiii;hm- cmccb rpa(J)Hxa h rcKcaroHajiBHoro KHxpH^a 6opa. 

3.1.1.Hcnojii>30BaHHe yjibxpaAHcnepcHoro ajiMasa (Y^A). 

HH^e npHBe^cHBi npHMepti (Ta6jiHri;a 3) KOHKpexHoro oc3^m;ecxBneHiDi cnoco6a nojiyHeHHH 
HCKyccxBeHHBix CBepxxBep^BDC MaxepnajiOB, coAep^KamHH Y^A, auMas h Ky6HHecKHH HHxpHji; 
5opa. B KanecxBe yjibxpa^ncnepcHoro nopomKa HcnojiBsyexc^ yjiBxpaAHcnepcHBifi nopomoK 
ajiMasa. 



TaGjiHaa 3 .npHMepBi KOHKpexHoro ocyru;ecxBJieHHfl[ cnoco6a nojiyneHHa CHHxexHHecKHX 
CBepxxBep;i;Bix MaxepnajiOB, co^epsKaiHiHX Y^A, auMas h Ky5HHecKHH HHxpHA 6opa. 





CocxaB hcxoji;hoh 








Cocxas npoflyicra CHHreaa, 


CxencHB 




inHXTBi, Mace. %. 










Mace. % 




npeBpa- 


npH- 


rpa(|)HT 






T, 


t. 


ajiMaa / 


rpa4)HT 




meHH5i,% 


Mepa 


/rHB 




riia 




ceK. 


KHB 


/THE 


y^A 


rpa(|)HX- 
ajiMas/FHB 
KHB 



1. CocxaB HCXO^HOH inHXXBI 
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45 


99,0/055 


0,5 


6,5 




A A 


A 0 /A A 


OQ 0 /A 

yo,z/u,D 




A Q/A A 


46 


99,0/0,5 


0,5 


6,5 


C A 

6jU 


A A 


A A / A 1 

0,0/0,1 


AO A /A /I 


A 


A A /OA A 


A ^ 

47 


98,0/1,0 


1,0 


6,5 


0 AA 


A A 
40 


^7 A /A A 

/,0/0,0 


AO A /I A 


1 A 

1,0 


^7 A/A A 


A r\ 

48 


98,0/1,0 


1,0 


6,5 




A A 

4U 


A A /A 0 

0,0/0, 0 


AO A /A 0 


1 A 

1,0 


A A/QA A 


A r\ 

49 


r\r\ r\ 1 c f\ 

90,0/5,0 


5,0 


6,5 


OA A 


/I A 

4U 


0 ^7 A / A Q 

2/,0/O.i 


Di,0/4, / 


^ A 


OA A/^ n 


50 


90,0/5,0 


5,0 


6,5 


/CCA 


A A 

4U 


/I r / /I 0 

4,D/4,j 


C/A ^7 


^ A 


C A/OC A 


51 


40,0/40,0 


20,0 


6,5 


0 AA 


yl A 
4U 


00 A //I A 

2o,0/4,U 


OA A/l/^ A 


OA A 


00 A/1 0 0 




4U,U/4U,U 


on n 




ODV 






'^Q ^/4 0 


90 0 
ZV/5V 


1 0/00 0 


53 


25,0/25,0 


50,0 


6,0 


800 


40 


20,0/12,5 


5,0/12,5 


50 


80,0/50,0 


54 


25,0/25,0 


50,0 


6,0 


650 


40 


7,5/22,5 


17,5/2,5 


50 


30,0,0/90,0 



55 


5,0/90,0 


5,0 


6,5 


650 


40 


0,3/76,5 


4,7/13,5 


5,0 


5,0/85,0 


56 


5,0/90,0 


5,0 


6,5 


800 


40 


1,5/18,0 


4,5/72,0 


5,0 


30,0/20,0 


57 


1,0/98,0 


1,0 


6,5 


650 


40 


0,0/63,7 


0,0/34,3 


1,0 


0,0/65,0 


58 


1,0/98,0 


1,0 


6,5 


800 


40 


0,4/13,7 


0,6/84,3 


1,0 


40,0/15,0 


59 


0,5/99,0 


0,5 


6,5 


650 


40 


0,0/4,5 


0,0/94,5 


0,5 


0,0/5,0 


60 


0,5/99,0 


0,5 


6,5 


800 


40 


0,3/0,5 


0,2/98,5 


0,5 


0,6/0,5 


1 y 


1 


5,0/5,0 


90,0 


6,0 


800 


40 


3,7/2,0 


1,3/3,0 


90,0 


75,0/40,0 


62 


5,0/5,0 


90,0 


6,0 


650 


40 


0,05/3,5 


4,8/1,5 


90,0 


1,0/70,0 



63 


2,5/2,5 


95,0 


6,0 


800 


40 


2,0/0,9 


0,5/1,6 


90,0 


80,0/35,0 


64 


2,5/2,5 


95,0 


6,0 


650 


40 


0,02/1,0 


2,45/1,5 


90,0 


1,0/40,0 



65 


0,5/0,5 


99,0 


6,0 


800 


40 


0,0/0,0 


0,5/0,5 


90,0 


0,1/0,1 


66 


0,5/0,5 


99,0 


6,0 


650 


40 


0,0/0,0 


0,5/0,5 


90,0 


0,1/0,1 


2.3aBHCHMOCTb OT TCMnepaTypbi 


67 


40,0/40,0 


20,0 


6,0 


300 


40 


0,2/0,4 


39,8/39,6 


20,0 


0,05/0,1 


68 


40,0/40,0 


20,0 


6,0 


650 


40 


0,4/36,0 


39,6/4,0 


20,0 


1,0/90,0 


69 


40,0/40,0 


20,0 


6,0 


700 


40 


3,2/36,0 


36,8/4,0 


20,0 


8,0/90,0 


70 


40,0/40,0 


20,0 


6,0 


750 


40 


20,0/28,0 


20,0/12,0 


20,0 


50,0/70,0 


71 


40,0/40,0 


20,0 


6,0 


800 


40 


28,0/4,0 


2,0/36,0 


20,0 


70,0/10,0 


72 


40,0/40,0 


20,0 


6,0 


850 


40 


30,0/0,4 


10,0,39,6 


20,0 


75,0/1,0 


[ 73 


40,0/40,0 


20,0 


6,0 


1600 


40 


36,0/36,0 


4,0/4,0 


20,0 


90,0/90,0 
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74 


40,0/40,0 


20,0 


6,0 


2000 


40 


1,2/2,0 


38,8/38,0 


20,0 


3,0/5,0 


75 


40,0/40,0 


20,0 


6,0 


2100 


40 


0,04/0,12 


39,9/39,9 


20,0 


0,02/0,03 


3 .SaBHCHMOCTt OT BpeMCHH TepMoSapHHCCKoft o5pa6oTKH 


76 


40,0/40,0 


20,0 


6,0 


650 


5 


0,0/0,4 


40,0/39,6 


20,0 


0,0/1,0 


11 


40,0/40,0 


20,0 


6,0 


650 


10 


0,0/2,0 


40,0/38,0 


20,0 


0,01/5, U 


78 


40,0/40,0 


20,0 


6,0 


650 


20 


0,02/16,0 


39,9/24,0 


20,0 


0,05/40,0 


79 


40,0/40,0 


20,0 


6,0 


650 


30 


0,2/28,0 


39,8/12,0 


20,0 


0,5/70,0 


80 


40,0/40,0 


20,0 


6,0 


650 


40 


0,4/36,0 


39,6/4,0 


20,0 


1,0/90,0 


81 - 


40,0/40,0 


20,0 


6,0 


650 


60 


1,2/36,0 


38,8/4,0 


20,0 


3,0/90,0 


82 


40,0/40,0 


20,0 


6,0 


650 


300 


2,4/38,0 


37,6/2,0 


20,0 


6,0/95,0 




83 


40,0/40,0 


20,0 


6,0 


800 


5 


0,3/0,2 


39,7/39,8 


20,0 


0,7/0,5 


84 


40,0/40,0 


20,0 


6,0 


800 


10 


1,6/1,2 


38,4/38,8 


20,0 


4,0/3,0 


85 


40,0/40,0 


20,0 


6,0 


800 


20 


8,0/2,4 


32,0/37,6 


20,0 


20,0/6,0 


86 


40,0/40,0 


20,0 


6,0 


800 


30 


20,0/3,2 


20,0/36,8 


20,0 


50,0/8,0 


87 


40,0/40,0 


20,0 


6,0 


800 


40 


28,0/4,0 


2,0/36,0 


20,0 


70,0/10,0 


88 


40,0/40,0 


20,0 


6,0 


800 


60 


32,0/5,2 


8,0/34,8 


20,0 


80,0/13,0 


89 


40,0/40,0 


20,0 


6,0 


800 


300 


34,0/8,0 


6,0/32,0 


20,0 


85,0/20,0 



3.2. HHCTpyMCHTW H3 cBepxTBcpAoro MaxepHajia Ha ochobc ajiMasa h KySHMecKoro nwrpujxa 
6opa 

npHMep 90. 

; npHroxaBJiHBajEOT inHXxy h3 45,0 Mace. % rpa(|)HTa h 45,0 Mace. % rcKearoHajibHoro HHxpHAa 

6opa c ;3;o6aBJieHHeM YRA b cooxHomeHHH: 90,0 Mace. % rpa(i)Hxa h reKcaronajiBHoro HHxpH;i;a 
6opa, 10,0 Mace. % V^A. 

CMeuiHBaHHe KOMnoHCHxoB ocymecxBJiHiox b CMecHxejie, AoSnBaact pasHOMepHoro 
pacnpeACJieHHH rpa(|)Hxa h reKcaroHaJiBHoro Bwrp^m 6opa. CMeniHBaHHe KOMnoHenxoB ^ajiee 

) ocyin.ecxBJi5iK)x b cMecHxejie, Ao6HBaacB pacnpeAeJieHHii yjitxpaAHcnepcHoro nopouiKa ajiMaaa b 
od'beuQ rpa4)Hxa h reKcaroHanbHoro HMxpH^a 6opa. OcymecxBJUiiox npe^BapHxejiBHoe 
4)opMOBaHHe HHcxpyMeHxa Hy^cHoii 4>opMBi h pasMCpoB, aanpeccoBBiBaiox (|»opMoo6pa3yioiij;He 
npocxpanexBa HHcpxHbiM no^ bbicokhm ^otaBJieHHCM, ho JiexKO yAanaeMBm nocne 
xepMo6apHHecKOH o6pa6oxKH BcmecxBOM, nanpHMep NaCl. 3axeM GpHKexHpyiox saroxoBKy, 

5 noABcpraa ee ^aBJieHHio P=0,5 GPa. h pasMemalox b ij.HJiHHApHHecKHe HarpcBaxejitHBie 
sjieMcnxBi H3 cMecH rpa4>Hxa h reKcaroHajiBHoro KHxpH^a 6opa, KOxopBie saxeM noMemaiox b 
utHJiHHApHHecKyK) CMKOCXB xenno3JieKxpoH30JiaaHOHHoro KOHxcHHepa, saKpBiBaa c o6eHX exopoH 
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npeccoBaHHbiMH KpbiinKaMH h3 cmcch rpa(i)HTa h HssecTHKKa. CHapH}KeHHBiH KOHxeiiHep 
noMemaioT b annapax bbicokoxo AaBJieHHH XHna "xopoHA oKHMaiox jxo AaBJieHH^i 7,0 ma, 
HarpeBaK)X sa cnex nponycKaHH^i nepes HarpeBaxejibHtie aneMenxBi sjieKxpHnecKoro xoKa ao 
xeMnepaxypBi 730° C h BBmep^icHBaiox npH AaHHBix napanexpax b xeneHHe 40 ceKynfl BBmep^icKH 
oxKjiioHaiox HarpeB, cHHMaiox ^^aBJienne h HSBJieKaiox npo^yKXBi cHHxesa. nocjie pacxBOpeHHH 
(|)opMoo6pa3yiomero NaCl b BOAe nojiynaiox Heo6xo;^HMyio saroxoBKy ajth HHCxpyMCHxa. 
Mexozi;oM peHxrenocxpyKxypHoro AH(^paKi];HOHHoro ananHsa onpe^ejiiiiox aosuo nepexo^a 
rpa^Hxa h reKcaroHaJiBHoro HHxpHfla 6opa b ajiMas h Ky6HHecKHH HHxpHA 6opa b Maxepnane 
HHcxpyMeHxa, Koxopa^ cocxaBHJia b cpe^eM 90,0 % ox MaccBi rpa(|)Hxa h reKcaronaJiBHoro 
HHxpH^a 6opa. CocxaB noJiyneHHoro MaxepHana ji,sia. HHcxpyMeHxa- 1 0,0 Mace. % YflA, 81,0 Mace. 
% ajiMasa h Ky6HHecKoro nwrp^m 6opa (39,0 Mace. % auMasa h 42 Mace. % KHB), 9,0 Mace. % 
rpa(|)Hxa h reKcaronajiBHoro HHxpH;i;a 6opa (cooxBCXcxBeHHO 6,0 Mace. % rpa(|)Hxa h 3,0 Mace. % 
rcKcaroHajiBHoro HMxpH^a 6opa). 

3.3.nojiyHeHHe nopouiKOB ajiiviasa h KyGHHecKoro HHxpiiAa 6opa saAaHHoil sepHHcxocxH. 

npHMep 91 

npHroxaBHHBaiox niHxxy H3 rpa^Hxa h reKcaxoHajiBHoro HHxpn^a 6opa (45,0 Mace. % xpa(|)Hxa 
H 45,0 Mace. % reKcaxoHajiBHOXO HHxpH^i;a 6opa) e ^i;o6aBJieHHeM YflA b cooxHomeHHH 90,0 Mace. 
% CMCCH rpa4)Hxa h reKcaroHanBHoro HHxpH^a 5opa, 10,0 Mace. % YAA. 

CMeniHBaHHe KOMnoHCHxoB ocymecxBJiiiiox b CMecHxejie, Ao6HBa5iCB pacnpe;].ejieHH5i 
yjiBxpaAHcnepcHoro noponiKa ajiMasa b oGbcmc cmcch rpa4)Hxa h rcKcaxoHajiBHoro HiixpHAa 
6opa. CHapa:)KeHHBm KOHxcHHep noMcmaiox b annapax bbicokofo AaBJienna xnna "xopoHA 
cKHMaiox AO ;i;aBJieHHK 6.5 Flla, HarpeBatox sa enex nponycKaHHH nepes HarpcBaxejiBHBie 
3JieMeHXBi H3 CMCCH rpa(^Hxa h reKcaroHajiBHOXO HHxpH^a 6opa sjieKxpHHecKOxo xoKa jxo 
xeMnepaxypBi 730° C h BBi;];ep:»cHBaiox npH ^aHHBix napaMexpax b xencHHe 40 ceKyn^ BBmep^KKH 
oxKJiiOHaiox HarpcB, cHHMaiox flaBJieHHC h nsBJicKaiox npo^yRXBi CHHxesa. Onpe^ejiHiox Aomo 
nepexoAa rpa(|)Hxa h reKcaroHauBHoro HnxpH^a 5opa b ajiMas h KyGHHecKHii nnxpHA 6opa b 
Maxepnajie HHCxpyMeHxa, Koxopaa cocxaBHna b cpe^HeM 90,0 % ox MaecBi rpa(|)Hxa n 
reKcaroHauBHoro HHxpHAa 6opa. CocxaB nojiyneHHoro MaxepHana -10 Mace. % YAA, 82,0 Mace. % 
ajTMasa h Ky6HHecKoro HHxpnAa 6opa (39,0 Mace. % ajiMaaa n 43,0 Mace. % Ky6HHeeKoro nnxpHAa 
6opa) H 8,0 Mace. % rpa(|)Hxa n reKcaroHajiBHoro KHxpH^a 6opa (cooxBexexBCHHO 6,0 Mace. % 
rpa(|)Hxa h 2,0 Mace. % reKcaroHajiBHoro HnxpH^a 5opa) Mexo^OM npoKajiHBaHHH b cpcAe 
KHCJiopoAa H o6pa6oxKH b ropHHen mjejioHn y^aJiiiiox rpa(J)HX h reKcaxoHajiBHBiH HHxpHA 6opa. 
Bbixoa npo^yKxa nopouiKa CTM- 82,0 Mace. %.,ajiMa3a h Ky6HHecKoro nnxpHAa 6opa h 10 Mace, 
% y^tA. PasMepBi HacxHix ajiMasa h Ky6HHecKoro HHxpnAa 6opa - 1,2 ±0,1 mkm 
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ripHMcp 92. 

BsinonHHiOT xe >Ke onepau;HH h npH xex >Ke mBJioimsK. h xeMnepaxypax Bbiflep>KKH, hto h e 
npHMepe 47. ho TepMoo5pa5oTKy npoBOflax b xeneHHe 120 ceK, CocxaB nojiyneHHoro Maxepnajia - 
10 Mace. % YRA, 87,0 Mace. % aJiMasa h Ky6nHecKoro HHxpH^a 6opa, 3,0 Mace. % rpa(|)Hxa h 
reKcaroHajiBHoro HHxpHAa 5opa. MexoAOM npoKajiHBaHHH b cpe^e KHCjiopo^a h o6pa6oTKH b 
rop^EHCH iii;ejioHH yAajiaiox rpa(|)HX h reKcaroHajibHtm HHXpH^ 6opa. Bbixoa npo^yKxa CTM- 97,0 
Macc. %.,ajiMa3a h KySnHecKoro HHxpHAa 6opa- 87,0 Mace PasMcpBi nacxHij; ajiMasa h 
Ky5HHecKoro HHxpH^a 6opa - 2,4 ±0, 1 mkm 

npHMcp 93. 

BtmoJiHaiox xe onepaii;HH h npH xex H<e ;a;aBJieHHHx. h xeMnepaxypax BBi^i;ep>KKH, hxo h e 
npHMepe 47. ho xepMOo6pa6oxKy npoBo^iiax b xeneHHc 25 ceK. CocxaB nojiyneHHoro MaxepHaJia - 
10 Macc. % yjlA, 60,0 Macc. % ajiMasa h Ky6HHecKoro HHxpHAa 6opa, 30,0 Mace. % rpa(i)Hxa h 
reKcaroHajiBHoro HHxpH^^a 5opa. Mexo^i;oM npoKanHBaHaa b epe^e KHCJiopoAa h o6pa5oxKH b 
ropHHCH mcjioHH yAajiHiox rpa(J)Hx h rcKcaroHajiBHtiH HHXpH^ 6opa. Bbixo/i. npoAyKxa CTM- 70,0 
Mace. %.,aJiMa3a h Ky6HHecKoro HnxpH^a 5opa- 60,0 Mace .%. PasMepbi HacxHU. ajiMasa h 
KyGHHCCKoro HHxpH^a 6opa - 0,6 ±0,05 mkm 

4.Hcnojii>30BaHHe yjiBxpaAHcnepcHBix nopoiuKOB ApyrHx MaxepHajioBi yjiBxpaAHcnepcHoro 
nopouiKa KySHHecKoro nnxpHAa 6opa (Y^nHB), yjibxpoAncnepcHJbix nopoiuKOB 
MaxepHajiOB 4 rpynnw, aanpniviep KpeMHHfl (Y^IIK), yjii>xpaAHcnepcHi>ix nopoiuKOB 
MaxepHajiOB A^B^,HanpHMep nnxpHAa ajiiOMHHHfl (YflllHA). 

4.1.Hcnojib30BaHHe yjiBxpaAHcnepcHoro nopomKa nnxpiiAa 5opa (Y^nHB). 
4.1.1 MaxepnajiBi. 



Ta6jiHij[a 4.npHMepLi KOHKpexHoro ocymecTBjieHH)i cnoco6a nojiyneHHa cHHxexHHecKHX 
cBcpxxBepABix MaxepHajiOB, coAep>KaiiiiHX Y^nHB h Ky6HHecKHH HHxpHA 6opa. 



npH- 
Mepa 


CocxaB HcxoflHoii 

inHXTBi, Macc. %. 


rna 


T, 
°C 


t, 
ceK. 


CocxaB npo;i;yKxa cHHxesa, 
Macc. % 


CxencHb 
npcBpa- 

% 


THE 




KHB 


THE 




1. CocxaB HcxoAHOH nrnxTbi 


94 


99,5 


0,5 


6,0 


550 


40 


1,2 


98,3 


0,5 


1,2 


95 


99,0 


1,0 


6,0 


550 


40 


11,9 


87,1 


1,0 


12,0 


96 


95,0 


5,0 


6,0 


550 


40 


40,1 


54,9 


5,0 


43,0 


97 


80,0 


20,0 


6,0 


550 


40 


68,0 


12,0 


20,0 


85,0 


98 


50,0 


50,0 


6,0 


550 


40 


43,5 


6,5 


50 


87,0 
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99 


5,0 


95,0 


6,0 


550 


40 


4,7 


0,3 


95,0 


95,0 


100 


1,0 


99,0 


6,0 


550 


40 


1,0 


0,0 


99,0 


98,0 


2.3aBHCiiMOCTb OT TeMnepaT5T5bi 


101 


80,0 


20,0 


6,0 


250 


30 


0,4 


79,6 


20,0 


0,5 


102 


80,0 


20,0 


6,0 


350 


30 


4,2 


75,8 


20,0 


5,3 


103 


80,0 


20,0 


6,0 


550 


30 


70,0 


10,0 


20,0 


88,0 


104 


80,0 


20,0 


6,0 


1600 


30 


76,0 


4,0 


20,0 


95,0 


105 


80,0 


20,0 


6,0 


2000 


30 


3,2 


76,8 


20,0 


4,0 


106 


80,0 


20,0 


6,0 


2100 


30 


0,4 


79,6 


20,0 


0,5 


3 .SaBHCHMOCXb OT BpeMCHH xepMoSapHHecKOH o5pa6oTKH 


107 


80,0 


20,0 


6,0 


550 


5 


0,8 


79,2 


20,0 


1,0 


108 


80,0 


20,0 


6,0 


550 


10 


5,6 


74,4 


20,0 


7,0 


109 


80,0 


20,0 


6,0 


550 


40 


68,0 


12,0 


20,0 


85,0 


110 


80,0 


20,0 


6,0 


550 


60 


73,6 


6,4 


20,0 


92,0 


111 


80,0 


20,0 


6,0 


550 


300 


76,0 


4,0 


20,0 


95,0 



4.1.2.HHCTpyMeHTi>i h3 CBepxTBep;^oro Maxepiiajia na ocHOse KySHnecKoro HHxpHAa 5opa 

npHMepl 12. 

npHroxaBnHBaiOT niHXTy H3 reKcaroHajibHoro HHxpHAa 6opa c /i;o5aBJieHHeM Y^nHB b 
cooTHomeHHH 80,0 Mace. % reKcaronajiBHoro HHxpHAa 6opa, 20,0 Mace. % Y^nHB.. 

CMciiiHBaHHe KOMnoHCHTOB ocymecxBUHiox b cMecHxene, Ao6HBaHCb pacnpeACJicHH^ Y^nHB 
b oS-bCMe rcKcaroHaJiBHoro KHxpH^a 6opa. OcymeexBJi^x npeABapHxejiBHoe (^opMOBaHHC 
HHcxp5^eHxa Hy^cHoii ^opMti h pasMepoB, sanpeccoBBiBaiox 4)opMoo6pa3yK)iiiiHe npocxpancxBa 
HHepxHBiM no;a; bbicokhm ;i;aBJieHHeM, ho JierKO Y,HnHB yAaimeMBiM nocjie xepMoGapHHecKoft 
o6pa5oTKH BemecxBOM, nanpHMep NaCl. 3axeM 6pHKexHpyK)x saroxoBKy, no;i;BepraH ee ^aBJieHHio 
P=0,5 GPa. H noMcmaiox b i^HJiHHApHHecKyK) cmkocxb xenno3JieKxpoH30Jiiiia;HOHHoro KOHxeitHepa, 
saKpBiBaa c o6eHX exopoH npeccoBaHHBiMH KptiniKaMH h3 cmcch rpa4)Hxa h HSBCcxHiiKa. 
CHapa>KeHHbm KOHxeiiHep noMemaiox b annapax bbicokofo AaBJiCHHii XHna "xopOH^ e^HMaiox 
;j;o /i;aBJieHH5i 6.0 FELa, narpeBaiox 3a cnex nponycKaHHH Hepe3 i^HUHHApHHecKHii HarpeBaxejiBHBiH 
3jieMeHx, H3roTOBi[eHHBiH H3 cMecH rpa^Hxa c reKcaroHajiBHBiM HHxpn^iiOM 6opa, sjicKxpHHecKoro 
xoKa AO xeMnepaxypBi 550°C h BBiAepiacHBaiox npn AaHHBix napanexpax b xeneHHe 50 ceKyHA 
Bi>iAGp>KKH oxKJiBDHaiox HaxpcB, cHHMaiox AaBHCHHe H H3BJieKaEOX npoAyKx cHHxe3a. Ilocjie 
pacxBopeHHH (|)opMOo6pa3yK)iij.ero NaCl b boac nojiynaiox HeoSxoAHMyio saroxoBKy ajtk 
HHCxpyMCHxa. MexoAOM peHxreHOCxpyKxypHoro AH<|)paKH.HOHHoro aHajiH3a onpeAeJiHiox aojik) 
nepexoAa FHB b KHB b MaxepHane HHcxpyMenxa, Koxopaa cocxaBHJia b cpeAHCM 88,0 % ox 
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Maccbi rcKcaroHajibHoro HHxpHAa 6opa. CocxaB nojiyneHHoro MaxepHajia ^Ji^i HHCTpyMeHTa-20,0 
Mace. % yflnHB, 69,0 Mace. %KHB, 1 1,0 Mace. % reKcaroHajiBHoro HHTpH;i;a 5opa. 
4.1.3.nojiyHeHHe nopomKOB KySHnecKoro HHxpiiAa 5opa saAaHHoii sepHHCxocxH. 
ripHMep 113. 

npHroxaBnHBaiOT iiiHxxy h3 reKcaronajiBHoro KHxpH^a 6opa c ;3;o6aBJieHHeM y^IlHB b 
cooxHomeHHH 90,0 Mace. % reKcaronajiBHoro HHxpii^a 5opa, 10,0 Mace. % y^IIHB., 

CMeiUHBaHiie KOMnoHCHXOB ocymecxBJi^iox b CMecHxejie, AoSHBaacB paenpe;[i;ejieHH;i YflnHB 
B o6i>eMe rcKcaroHajiBHoro HHxpHAa 6opa. CHap)i>KeHHi>m KOHxeHHCp noMemaiox b annapax 
BbieoKoro AaBneHHH XHna ''xopoHA OKHMaiox AaBJiCHHH 7,0 Flla, HarpcBaiox 3a chcx 
nponycKaHHa nepes nepes ii;HJiHHApHHecKHH HaipcBaxenBHBiH sjieMCHX, HsroxoBjiCHHBiH hs 
cMecH rpa(|)Hxa c reKcaroHajiBHBiM hhxph;[i;om 6opa, ajicKxpHHecKoro xoKa ao xcMnepaxypBi 650°C 
H BBiAep>KHBaioT npH AaHHBix napaMexpax b xeneHHe 40 ceKyn^i; BBiAep>KKH oxKJnonaiox narpeB, 
cHHMaK)x ;i;aBJieHHe h HSBJiCKaiox npoAyKx CHHxesa. OnpeAcniiiox ^ojik) nepexo^a 
rcKcaroHajiBHoro HHxpH^a 6opa b KHB, Koxopaa cocxaBHJia b cpeAHCM 90,0 % ox MaccBi 
reKcaroHajiBHoro HHxpHAa 6opa . CocxaB nonyneHHoro MaxepHajia -10 Mace. % YflnHB, 81,0 
Mace. %KHB, 9,0 Mace. % rcKcaroHajiBHoro HHxpHAa 6opa. Mexo/i;oM xpaBJieHHa b ropHHefi 
mejioHH y^riHB yAajMiox reKcaroHajiBHBiH HHxpH^ 6opa. Bbixo^ rtpo^yKra CTM- 91,0 Mace. 
%.,KHB - 81,0 Mace .%. PasMcpBi nacxHij; Ky6HHecKoro HHxpH^a 6opa - 1,5 ±0,1 mkm 

HpHMcpl 14. 

BBinoJiHHiox xe 5Ke onepanHH h npH xex mc j^aBJicHHiix. h xcMnepaxypax BBiAep>KKH, hxo h e 
npHMepe20. ho xepMOo6pa6oxKy nposo/tiix b xencHHe 250 cck. CocxaB nonyneHHoro MaxepHajia - 
10 Mace. % y^riHB, 85,0 Mace. % Ky6HHecKoro HHxpHfla 5opa, 5,0 Mace. % reKcaronaJiBHoro 
HHxpH;a;a 6opa. MexoflOM xpaBncHHH b ropHHcft mejioHH VPJJHB y^ajijnox rcKcaroHajiBHBiH 
HHxpHA 5opa.. Bbixo^ npo^yKxa CTM- 95,0 Mace. %. Ky6HHecKoro HHxpH^a 6opa, - 85,0 Mace .%. 
PasMepBi HacxHu, Ky5HHecKoro HHxpHAa 6opa - 5,5 ±0,1 mkm 

npHMepll5. 

BBinonHHiox xe 5Ke onepaij;HH h npH xex >Ke AaBneHHax. h xeMnepaxypax BBiAep3KKH, hxo h e 
npHMepe20. ho xepMoo6pa6oxKy npoBOAHx b xeneHHe 30 cck. CocxaB nojiyneHHoro Maxepnajia -10 
Mace. % y^^nHB, 60,0 Mace. % Ky6HHecKoro HHxpHAa 6opa, 30,0 Mace. % rcKcaroHajiBHoro 
HHxpHAa 6opa. Mexo^OM xpaBJiCHHH b ropiiHeii mejiOHH y^IIHE yAajiaiox reKcaroHajiBHBiii 
HHxpHA 5opa. Bbixoa npo^yKxa CTM- 70,0 Mace. %., KyGHHCCKoro HHxpHAa 6opa - 60,0 Mace .%. 
PasMepBi HacxHi^ Ky6HHecKoro HHxpHAa 6opa - 0,7 ±0,05 mkm 

4.2.Hcnojii>30BaHHe yjiBTpaAHcnepcHoro nopoiuKa KpeMHHfl (Y^IIK). 
4.2.1.MaTepHajibi. 

23 



wo 03/086971 PCT/EA03/00002 

Ta5jiHiJta S.ElpHMepbi KOHKpexHoro ocymecxBJieHH^ cnoco5a nojiyneHHa cHHTexHHecKHx 
CBepxTBcpABix MaxepHanoB, coAep>icamHx Y^rUC h Ky6HHecKHH HHxpHA 5opa. 





CoCXaB HCXOflHOH 

inHxxbi, Mace. %. 




T, 


t. 


CocxaB npoflyKxa CHHxesei, 
Mace. % 


CxeneHb 
npcBpa- 


npH- 

Mepa 


THE 


y^nK 


rna 


°C 


ceK. 


KHB 


THE 




meHHa, 
% 


1 .CoCXaB HCXO^gHOH mHXTbl 


116 


99,5 


0,5 


7,0 


900 


50 


0,0 


99,5 


0,5 


0,0 


117 


99,0 


1,0 


7,0 


900 


50 


5,0 


94,0 


1,0 


5,0 


118 


95,0 


5,0 


7,0 


900 


50 


19,0 


76,0 


5,0 


20,0 


119 


80,0 


20,0 


7,0 


900 


50 


32,0 


48,0 


20,0 


40,0 


120 


50,0 


50,0 


7,0 


900 


50 


20,0 


30,0 


50 


40,0 


121 


5,0 


95,0 


7,0 


900 


50 


2,3 


2,7 


95,0 


45,0 


122 


1,0 


99,0 


7,0 


900 


50 


0,4 


0,6 


99,0 


46,0 


2.3aBHCHMOCTi. ox TCMnepaxypBi 


123 


80,0 


20,0 


7,0 


700 


50 


0,0 


80,0 


20,0 


0,0 


124 


80,0 


20,0 


7,0 


800 


50 


1,6 


78,4 


20,0 


2,0 


125 


80,0 


20,0 


7,0 


900 


50 


32,0 


48,0 


20,0 


40,0 


126 


80,0 


20,0 


7,0 


1500 


50 


36,0 


44,0 


20,0 


45,0 


127 


80,0 


20,0 


7,0 


1900 


50 


1,6 


78,4 


20,0 


2,0 


128 


80,0 


20,0 


7,0 


2000 


50 


0,0 


80,0 


20,0 


0,0 


3 .SaBHCHMOCXb ox BpeMeHH xepMoGapHiecKOH o6pa6oxKH 


129 


80,0 


20,0 


7,0 


900 


10 


0,0 


80,0 


20,0 


0,0 


130 


80,0 


20,0 


7,0 


900 


30 


4,0 


76,0 


20,0 


5,0 


131 


80,0 


20,0 


7,0 


900 


50 


36,0 


44,0 


20,0 


45,0 


132 


80,0 


20,0 


7,0 


900 


80 


37,0 


43,0 


20,0 


47,0 


133 


80,0 


20,0 


7,0 


900 


300 


40,0 


40,0 


20,0 


50,0 



4.2.2.HHCTpyMeHTi>i h3 cBepxxBepAoro Marepiiajia na ochobc Ky5HHecKoro HHxpnAa 6opa 

ripHMcp 134. 

IlpHroxaBjiHBaiox niHxxy h3 rcKcaroHajiBHoro HHxpH^^a 5opa c AoGaBJieHHeM Y^IIK b 
cooxHouieHHH 80,0 Mace. % reKcaroHanbHoro HHxpHAa 6opa, 20,0 Mace. % Y^IIK.. 

CMeniHBaHHe KOMnoHenxoB ocymeexBJiHKDx b cMccHxejie, AoSHBaacB paenpeA^JieHHii yfl,nK b 
o6'E>eMe reKcaroHaJiBHoro KHxpH^a 6opa. OeymecxBJiaiox npe^i;BapHxejii>Hoe 4>opMOBaHHe 
HHCxpyMeHxa Hy>KHOH ^opMbi H pasMepoB, sanpeccoBBiBaiox (i)opMoo5pa35TOii];He npoexpancTBa 

HHepXHBIM nOJX BBICOKHM AaBJICHHCM, HO JieXKO y^aJDieMBIM Hocjie xepMo6apHHecKOH o5pa6oxKH 
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BemecTBOM, HanpHMep NaCl. SaxeM SpHKexapyioT saroTOBKy, noABepraa ee AaBneHHK) P=0,5 
GPa. H noMemaioT b i^HjiHHApHHecKyio cmkoctb Tenno3JieKTpoH30JiiiUiHOHHoro KOHxeHHepa, 
saicpbiBan c o6eHX cxopoH npeccoBaHHtiMH KpBiiiiKaMH H3 cmcch rpa4)Hxa h HsnecxHiiKa. 
CHapH:a:<:eHHLiH KOHxeftHep noMemaiox b annapax bbicokofo ^aBJieHHji XHna "xopoH^ oKHMaiox 
AO AaBJieHHH 7.0 FEIa, HarpeBaiox sa cnex nponycicaHHa nepes i^HnHHApunecKHH HarpeBaxejibHsm 
3JieMeHx, HsroTOBJieHHbiH H3 cMecH rpac^Hxa c reKcaroHajibHBiM hhxphaom 6opa, sjieKxpHHecKoro 
xoKa AO xeMnepaxypjbi 900°C h Bi>iAep>KHBaiox npn AaHHLix napaMexpax b xencHHe 50 ccKynA 
Bbmep^iocH oxKJiK)HaK)x HarpeB, cHHMaiox A^BJieHHe h HSBneKaiox npoAyKX CHHxesa. nocjie 
pacxBopeHHJi (J)opMOo6pa3yiomero NaCl b boa^ nojiynaiox HeoGxoAHMyio saroxoBKy aJI^i 
HHCxpyMeHxa. MexoAOM peHxreHOCxpyKxypnoro AH$paKi];HOHHoro anajrasa onpcAejmox aojik) 
nepexoAa FHB b KHB b Maxepnajie HHcxpyMenxa, Koxopaa cocxasHJia b cpeAHeM 45,0 % ox 
MaccBi reKcaroHajiBHoro HHxpHAa 6opa. CocxaB nojiyneHHoro Maxepnajia HHCxpyMeHxa-20,0 
Mace. % y^nK, 36,0 Mace. %KHB, 44,0 Mace. % reKcaroHajibHoro HHxpHAa 6opa. 

4.2.3.nojiyHeHHe nopoiUKOB Ky6HHecKoro HHxpHAa 6opa saAaHHoii sepHiicTOCXH. 

npHMep 135. 

ripHroxaBJiHBaiox niHxxy hs reKcaronajiBHoro HHxpHAa 6opa c Ao6aBJieHneM y/^IlK b 
cooxHomeHHH 90,0 Mace. % reKcaroHanBHoro HHxpHAa Sopa, 10,0 Mace. % Y^IIK.. 

CMeniHBaHHe KOMnoHCHXOB ocymecxBnaiox b cMecHxeJie, AoSHBaacB paenpeAejicHHa Y^IIK b 
oGbcmc reKcaroHajiBHoro HHxpHAa 6opa. CHapH>KeHHBiH KOHxefiHep noMemaiox b annapax 
BBicoKoro AaBneHHii xnna "xopoHA cxcuMaiox ao AaBJieHHH 7,0 TUa, HarpeBajEOx sa cnex 
nponycKaHHa H:epe3 u.HJiHHApHHecKHH HarpeBaxejiBHBiH 3JieMeHX5 HsroxoBJieHHBiH H3 CMecH 
rpa4)Hxa c reKcaronajiBHBiM hhxphaom Gopa, 3neKxpHHecKoro xoKa ao xeMnepaxypBi 900^C h 
BBiAep>KHBaiox npH AaHHBix napaMexpax b xeneHHe 50 ceKynA BBiAep^KH oxKJiiOHaiox narpeB, 
CHHMaiox AaBJieHHe h HSBJieKaiox npoAyicx CHHxesa. OnpcACJiHiox aojiio nepexoAa 
rcKcaroHaJiBHoro HHxpHAa 6opa b KHB, KOXopa^L cocxaBHJia b cpeAHCM 45,0 % ox MaccBi 
rcKcaroHajiBHoro HHxpHAa 6opa . CocxaB noJiyHCHHoro Maxepnajia -10 Mace. % Y^IIK, 40,5 Mace. 
%KHB, 49,5 Mace. % reKcaronajiBHoro HHxpHAa 6opa, MexoAOM xpaBJieHH^i b ropHHCH iacjiohh 
yAaJiiiBDX reKcaroHajiBHBiH HHxpHA 6opa. Bbixoa npoAyKxa CTM- 50,5 Macc, %.,KHB - 40,5 Macc 
.%. PasMepBi HacxHii; Ky6HHecKoro HHxpHAa 6opa - 0,7 ±0,1 mkm 

ripHMcp 136. 

BBinojiH>nox xe >Ke onepai^HH h npn xex :>Ke AaBJieHHHX. h xcMnepaxypax bbiaspkkh, hxo h e 
npHMepe 20. ho xepMoo6pa6oxKy npoBOAax b xeneHHe 200 cck. CocxaB nojij^cHHoro MaxepHajia - 
10 Macc. % y^nK, 43,0 Macc. % KyGHHecKoro HHxpHAa 6opa, 47,0 Macc. % rcKcaroHaJiBHoro 
HHxpHAa 6opa. MexoAOM xpaBJicHHa b rop^nefl n];ejioHH yAajiniox reKcaroHaiTBHBiH hhxpha 6opa.. 
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BbixoA npo^yKxa CTM- 53,0 Mace. %. Ky6HHecKoro HHTpH^a 6opa, - 43,0 Mace .%. PasMcpbi 
HacTHu; KySHHCCKoro HHTpH^a 6opa - 1,6 ±0,1 mkm 
IlpHMep 137. 

BtinoJiHHioT xe >Ke onepauHH h npn xex AaBJieHHHjc. h xeMnepaxypax Bi>i^i;ep>KKH, hxo h e 
npHMCpe 20, ho xepMoo6pa6oxKy npoBOAHX b xencHHe 40 cck. CocxaB nojiyneHHoro Maxepnajia - 
10 Mace. % y^riK, 40,0 Mace. % KyGn^ecKoro HHxpHAa 6opa, 50,0 Mace. % reKcaroHajiLHoro 
HHxpHAa 6opa. Mexo;^OM xpaBneHHii b ropHHCH mejioHH yAanHiox reKcaroHaJiBHBm HHxpHA 6opa. 
Bbixoa npoAyKxa CTM- 50,0 Mace. Ky6HHeeKoro HHxpH;];a 6opa - 40,0 Mace .%. PasMCpBi 
nacxHi^ Ky6HHecKoro HHxpHAa 6opa - 0,3 ±0,05 mkm 



-HHXpiiAa aJIIOMHHHH 

(YAnHA). 

4.3.1.MaTepHajii>i. 

Ta6jiHUia 6.npHMepbi KOHKpexHoro oeymecxBJieHiDi cnoco5a noJiyneHHa: CHHxexHHecKHx 
CBepxxBepjOjBix MaxepnajioB, coAep>Kaiii;Hx Y^nHA h Ky6HHecKHH HHxpHA 6opa. 



npH- 
Mepa 


CocxaB HCXO^HOfi 

mHXTbi, Mace. %. 


rna 


T, 
°C 


t, 

ceK. 


Cocxas npoAjTcxa CHHxeaa, 
Macc. % 


CxeneHb 

npcBpam 
eHHfl, % 


THE 


YjijmA 


KHB 


THE 


y^HA 


1 .CocxaB HCXO/IHOH IIIHXTBI 


138 


99,5 


0,5 


7,0 


1100 


50 


0,0 


99,5 


0,5 


0,0 


139 


99,0 


1,0 


7,0 


1100 


50 


4,0 


95,0 


1,0 


4,0 


140 


95,0 


5,0 


7,0 


1100 


50 


13,3 


81,7 


5,0 


14,0 


141 


80,0 


20,0 


7,0 


1100 


50 


21,0 


59,0 


20,0 


26,0 


142 


50,0 


50,0 


7,0 


1100 


50 


14,0 


36,0 


50 


28,0 


143 


5,0 


95,0 


7,0 


1100 


50 


1,6 


3,4 


95,0 


32,0 


144 


1,0 


99,0 


7,0 


1100 


50 


0,3 


0,7 


99,0 


35,0 


2.3aBHCHMOCTb OT TCMnepaTyp&i 


145 


80,0 


20,0 


7,0 


900 


50 


0,0 


80,0 


20,0 


0,0 


146 


80,0 


20,0 


7,0 


1000 


50 


0,8 


79,2 


20,0 


1,0 


147 


80,0 


20,0 


7,0 


1100 


50 


21,0 


59,0 


20,0 


26,0 


148 


80,0 


20,0 


7,0 


1600 


50 


26,4 


53,6 


20,0 


33,0 


149 


80,0 


20,0 


7,0 


1900 


50 


1,6 


78,4 


20,0 


2,0 


150 


80,0 


20,0 


7,0 


2000 


50 


0,0 


80,0 


20,0 


0,0 


3 .SaBHCHMOCTb OT BpeMCHH TepMo5apHHeCKOH o6pa60TKE[ 


151 


80,0 


20,0 


7,0 


1100 


10 


0,0 


80,0 


20,0 


0,0 
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152 


80,0 


20,0 


7,0 


I 1 AA 

II UU 




1,0 


/O54 


OA A 
2U5U 


0 A 




oU,U 




/,U 


1 1 (\(\ 












154 


80,0 


20,0 


7,0 


1100 


80 


24,0 


56,0 


20,0 


30,0 


155 


80,0 


20,0 


7,0 


1100 


300 


25,6 


54,4 


20,0 


32,0 



4.3.2.IlHCTpyMeHTi>i h3 cBepxxBepAoro Maxepnajia Ha ocHOBe KySHHecKoro HHxpiiAa 5opa 

npHMep 156. 

npHroxaBJiHBaioT niHxxy H3 reKcaroHajiBHoro nHxpH^a 6opa c ^oSaBJieHHeM Yfl^nHA b 
cooTHomeHHH 80,0 Mace. % reKcaroHajTBHoro HHxpH^^a 6opa, 20,0 Mace. % Y^nHA. 

CMeniHBaHHe KOMnoneHXOB ocymeexBJiHiox b cMCCHxene, j[i;o6HBaacB pacnpe^xejiCHHH yflllHA 
B oS-BCMe rcKcaroHajiBHoro HHxpHAa 6opa. OcymecxBJiHiox npe^iiBapHxejiBHoe (|)opMOBaHHe 
HHcxpyMCHxa Hy:>KHOH 4)opMBi H pasMepoB, sanpeccoBBiBaiox ^^opMOoGpasyiomHe npocxpancxBa 
HHcpxHBiM noA BBicoicHM AaBJieHHCM, HO JieFKO yAaJiHCMBiM nocjie xepMo6apHHecK0H o6pa6oxKH 
BemecxBOM, HanpHMcp NaCl. 3axeM 6pHKexHpyiox saroxoBKy, no;^Bepraa ee AaBJicHHio P=0,5 
GPa. H noMemaiox b ii;Hj[HH;iipHHecKyK) cmkocxb xenno3JieKxpOH3onaiiiHOHHoro KOHXCHHepa, 
saKpBiBaa c o5eHX cxopoH npeccoBaHHBiMH KpBiniKaMH hs cmcch rpa(|)Hxa h HSBecxHHKa. 
CHap^>KeHHBiH KOHxeiiHep noMemaiox b annapax bbicokofo ^aBJiCHH^ xHna "xopOH^ oicHMaiox 
m ^i.aBJieHHH 7.0 rna, HarpeBaiox sa cnex nponycKaHHii nepes mMHHApHHecKHH HarpeBaxejiBKBiii 
3neMeHX, HsroxoBJiCHHBiH H3 cMecH rpa(|)Hxa c reKcaroHajiBHBiM KHxpH^OM 6opa, sjieKxpuHecKoro 
xoKa j\o xeMnepaxypBi 1 1 00°C h BBiAep^HBaiox npH ^aHHBix napaMCxpax b xeneHHe 50 ccKyHfl 
BBmepjKKH oxKHioHaiox HaxpcB, CHHMaiox /naBJicHHe H H3BJieKaiox npo;a[yKX cHHxesa. Ilocjie 
pacxBopeHHJi (J)opMoo6pa3yK>iuiero NaCl b BO^e nojiynaiox Heo6xo;a;HMyB3 3aroxoBKy jmsi 
HHcxpyMCHxa. Mexo;3iOM peHxrenocxpyKxypHoro AH(J)paKD;HOHHoro anajiHsa onpeAejMiox aojik) 
nepexofla THE b KHB b Maxepnajie HHCxpyMenxa, Koxopaa cocxaBHJia b cpeAHCM 32,0 % ox 
MaccBi reKcaroHajiBHoro KHxpH^a 6opa. CocxaB nojiyneHHoro MaxepHajia jijisi HHCxpyMeHxa-20,0 
Mace. % yfl,nHA, 25,6 Mace. % KHB, 54,4 Mace. % rcKcaroHajiBHoro KHxpH^a 6opa. 
4.3.3.nojiyHeHHe noponiKOB KySHHecKoro HHTpn^a 6opa saAaHHoit sepHHCxocxH. 
ELpHMcp 157. 

npHroxaBJiHBaiox niHxxy H3 reKcaroHauBHoro HHxpHAa 6opa e Ao6aBJTeHHeM Y^IIHA b 
cooxHomeHHH 90,0 Mace. % rcKcaroHajiBHoro HHxpHAa 6opa, 10,0 Mace. % Y^IIHA. 

CMeuiHBaHHe KOMnoHCHxoB ocyinecxBJiHiox b cMecHxejie, Ao6HBaacB pacnpe;3;ejieHHH Y^HHA 
B oeBCMC rcKcaroHajiBHoro HnxpH^a 6opa. CHapa>KeHHBiH KOHxeiiHep noMcmaiox b annapax 
BBieoKoro AaBJieHHii xnna "xopoHfl oKHMaiox j\o ^aBJieHHH 7,0 FEla, HarpeBaiox 3a chcx 
nponycKaHHH Hepe3 uiHJiHH^[pHHeeKHH HarpesaxejibHBiH ajieMCHx, H3roxoBjieHHBiH h3 cmcch 
rpa4)Hxa e rcKcaroHaJiBHBiM hhxph;];om 6opa, sjieKxpHHecKoro xoica xcMnepaxypBi 1 100°C h 
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BBiAep>KHBaK)T npH AaHHbix napaMexpax b xeneHHe 50 ceKyHA BBiAep>KKH OTKJiioHaiOT Harpen, 
cHHMaioT AaBJieHHe h HaaneKaioT npoAyi<:T CHHxesa. OnpeAejiHiox ;iiOJiio nepexo>a;a 
reKcaroHajiBHoro HHxpH;3;a 6opa b KHB, Koxopaa cocxaBHJia b cpe^^HCM 32,0 % ox MaccBi 
reKcaroHajiBHoro HHxpH^a 6opa . CocxaB nonyneHHoro MaxepHana -10 Mace. % YflnHA, 28,8 
Mace. %KHB, 61,2 Mace. % reKcaroHajiBHoro HHxpHAa 6opa. Mexo^OM xpasjieHHa b ropaneft 
menoHH y^an^iox reKcaroHajiBHBifi HwrpJijx 6opa. Bbixoa npoAyKxa CTM- 38,8 Mace. %.,KHE - 
28,8 Mace .%. PasMepBi nacxHii; Ky6HHeeKoro HHxpHAa 6opa — 0,7+0,05 mkm 
npHMCp 158. 

BBinojTHaiox xe 3Ke onepaiiiHH h npn xex 5Ke ^naBJieHHsx. h xeMnepaxypax BBiAep3KKH, hxo h b 
npHMCpe 20. ho xepMOo6pa6oxKy npoBo;i;HX b xencHHe 300 cck. CocxaB nonyneHHoro Maxepnajia - 
10 Mace. % y;],nHA, 32,0 Mace. % Ky6HHecKoro HHxpH;3;a 6opa, 58,0 Macc. % rcKcaroHaJiBHoro 
HHTpH^a 5opa. MexoAOM xpaBJiCHHH b rop^iHeH mejiOHH y^i;ajiaiox reKcaroHanBHBm Hwrpuji, 5opa., 
Bbixoa npo^yKxa CTM- 42,0 Mace. %. Ky6HHeeKoro HHxpHAa 6opa, - 32,0 Mace .%. PasMcpbi 
HacxHu; Ky6HHecKoro HHxpH/iia 6opa -1,6 ±0, 1 mkm 

npHMcp 159. 

BBinojiHiiiox xe 3Ke onepan;HH h npH xex ^e AasjieHEUix. h xeMnepaxypax BBi^^ep^KKH, hxo h e 
npHMcpe 20. ho xepMOo6pa6oxKy npoBOA^x b xeneHHe 40 cck. Cocxas nonyHeHHoro Maxepnajia - 
10 Macc. % y^tnHA, 20,0 Mace. % Ky6HHecKoro HHxpHAa 5opa, 70,0 Mace. % reKcaronajiBHoro 
HHxpH;3;a 6opa. MexoAOM xpaBJieHHH b ropHHCH mejioHH y^aniiiox reKcaroHajiBHtm HHxpHA 5opa. 
Bbixozh npOAyKxa CTM- 30,0 Mace. %., Ky6HHecKoro HHxpHAa 6opa - 20,0 Mace .%. PasMepBi 
HaexHu; KyGnHecKoro HHxpH;];a 6opa - 0,2 ±0,02 mkm 

TaKHM o6pa30ivi, 3a npe^ejiaiviH aaHBJieHHoro HHxepBajia coAep^aHHH ajiMasoB b iuhxtc aojih 
nepexoAa rpa4)HTa b ajiMas SHaHHxejibHO CHHHcaexcH (ao ypoBHH iuhxtbi 6e3 coAep^aHUfl 
ajiMas). 

S.CpaBHeHHe c HSBecxHBiMH cnoco6aMH KaxajXHXHHecKoro cHHxesa CTM. 

cpaBHeHHfl e saaBJiaeMBiM enoeo6oM 6hm npoBeACH CHHxes CTM no mcxoahkc oGbihhofo 
KaxajiHTHHCCKoro CHHxesa na xom >Ke o6opyAOBaHHH h npn xex ^e pexcHMax, hxo h b 
npHBCAeHHBix npHMCpax, ho 6e3 BBeAeHHa b niHXxy yflA,yflHB, yilK, y^riHA, a oSbihhbix 
KaxajiHsaxopoB . 

5.1. HcnoJibsoBaHHeM Ni-Mn-3BTeKXHKH aJIH CHHxesa ajiMasa b ycjiOBHHX 
BBiuienpHBCAeHHMX npHMepoB 
(TaSjiHua 7) 
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m 

npH- 
Mepa 


CoCXaB HCXOflHOH 

iimxxbi. Mace. %. 


P, 
Ilia 


T, 

°C 


t, 
ceK. 


CocxaB npo^jyKxa cHHxesa, 
Mace. % 


CxencHb 
rtpeapa- 

mCHHS, 

% 


rpa(J)HX 


Ni-Mn- 

SBXeKTHKa 


ajiMaa 


rpa(i)Hx 


Ni-Mn- 

SBXeKXHKa 


l.CocxaB HcxoAHoii iuhxtbi 


160 


99,5 


0,5 


6,0 


800 


40 


0 


99,5 


0,5 


0 


161 


99,0 


1,0 


6,0 


800 


40 


0 


99,0 


1,0 


0 


162 


95,0 


5,0 


6,0 


800 


40 


0 


95,0 


5,0 


0 


163 


80,0 


20,0 


6,0 


800 


40 


0 


80,0 


20,0 


0 


164 


50,0 


50,0 


6,0 


800 


40 


0 


50,0 


50 


0 


165 


5,0 


95,0 


6,0 


800 


40 


0 


5,0 


95,0 


0 


166 


1,0 


99,0 


6,0 


800 


40 


0 


1,0 


99,0 


0 


2.3aBHCHM0CTb OT xeMnepaxypH 


167 


80,0 


20,0 


6,0 


300 


30 


0 


80,0 


20,0 


0 


168 


80,0 


20,0 


6,0 


300 


30 


0 


80,0 


20,0 


0 


169 


80,0 


20,0 


6,0 


850 


30 


0 


80,0 


20,0 


0 


170 


80,0 


20,0 


6,0 


1600 


30 


9,6 


70,4 


20,0 


12,0 


171 


80,0 


20,0 


6,0 


2000 


30 


0,8 


77,6 


20,0 


1,0 


172 


80,0 


20,0 


6,0 


2100 


30 


0,0 


80,0 


20,0 


0,0 

■ 


3 .SaBHCHMOCTB OT BpeMCHH xepMoSapHHecKOH o6pa6oxKH 


173 


80,0 


20,0 


6,0 


800 


5 


0 


80,0 


20,0 


0 


174 


80,0 


20,0 


6,0 


800 


10 


0 


80,0 


20,0 


0 


175 


80,0 


20,0 


6,0 


800 


40 


0 


80,0 


20,0 


0 


176 


80,0 


20,0 


6,0 


800 


60 


0 


80,0 


20,0 


0 


177 


80,0 


20,0 


6,0 


800 


300 


68,0 


12,0 


20,0 


. 85,0 



5.1. Hcnojib30BaHHe KaxajiHsaxopa MgB 2 AJifl cnHxeaa KHB b ycjiosHflx 
BbimenpHBeAeHHMX npHMepoB 
(Ta5JlH^a 8) 



No 
npH- 
Mepa 


CocxaB HCXOflHOH 

mHxxbi, Mace. %. 


P, 

rna 


T, 
°C 


t, 

CCK. 


CocxaB npoflyKxa cHHxesa, 
Macc. % 


CxeneHb 
npeBpa- 

% 




MgB 2 


KHB 


THE 


MgB 2 


l.CocxaB HCXOflHOH mHXT&I 


178 


99,5 


0,5 


6,0 


600 


40 


0 


99,5 


0,5 


0 


179 


99,0 


1,0 


6,0 


600 


40 


0 


99,0 


1,0 


0 


180 


95,0 


5,0 


6,0 


600 


40 


0 


95,0 


5,0 


0 


181 


80,0 


20,0 


6,0 


600 


40 


0 


80,0 


20,0 


0 
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1 






o,U 


oUU 




0 


50,0 


50 


0 


183 


5,0 


95,0 


6,0 


600 


40 


0 


5,0 


95,0 


0 


184 


1,0 


99,0 


6,0 


600 


40 


0 


1,0 


99,0 


0 


2.3aBHCHMOCT£> OT xeMnepaxypBi 


185 


80,0 


20,0 


6,0 


200 


30 


0 


80,0 


20,0 


0 


186 


80,0 


20,0 


6,0 


300 


30 


0 


80,0 


20,0 


0 


187 


80,0 


20,0 


6,0 


700 


30 


0 


80,0 


20,0 


0 


188 


80,0 


20,0 


6,0 


1600 


30 


16,0 


64,0 


20,0 


20,0 


189 


80,0 


20,0 


6,0 


2000 


30 


0 


80,0 


20,0 


0 


190 


80,0 


20,0 


6,0 


2100 


30 


0 


80,0 


20,0 


0 


3 .SaBHCHMOCTB OT BpeMeHH xepMoSapHHecKOH o6pa5oxKH 


191 


80,0 


20,0 


6,0 


650 


5 


0 


80,0 


20,0 


0 


192 


80,0 


20,0 


6,0 


650 


10 


0 


80,0 


20,0 


0 


193 


80,0 


20,0 


6,0 


650 


40 


0 


80,0 


20,0 


0 


194 


80,0 


20,0 


6,0 


650 


60 


0 


80,0 


20,0 


0 


195 


80,0 


20,0 


6,0 


650 


300 


0 


80,0 


20,0 


0 



KaK BHAHO H3 BMineHSJio^KCHHoro EC npoBe;i;eHHi>ix aKcnepHMeHTOB, npeflJiaraeMoe 
H3o6peTeHHe npHBOAHT K psiffy cymecxBeHHBix npeHMymecxB no cpaBHeHHio c cymecTByiomHMH 
xexHOJiorHKMH: 

- CiiHTes CTM (ajiMasa h/hjih c-BN ) npoBo^HTCii npH HpesBBinaiiHO hhskhx xeMnepaxypax (na 
800-lOOO^C HHHce, neM npH KaxajiHXHHecKOM CHHxese) h oxHOCHxejitHO hhskhx AaBJieHHax • 
Ha nop^AKH yBejiHHHBaexcji cxohkocxb annapaxoB BticoKoro AaBJieHHH H3 Aoporocxoiiuuiero 
XBepAoro cnjiasa. 

- Bo3MO>KHO HcnojiBSOBaHHe cxajiBHBDc annapaxoB Bfl bmccxo annapaxoB na xBep^oM cnjiase. 

- HcKJiKDHaexca HcnonBSOBanHe Kaxajra3axopoB h, cjiCAOBaxejiBHO, hcckojibkhx 
xexHOJiorHHecKHx, SKOJiorHHecKH Bpe^HBix, AoporocTo^mHx 3TanOB npOH3BOACXBa. 
noJiyHCHHe MaxepnanoB, coAep>Kaii];Hx CTM, ocymecxBjiaexca b oahom xexHOJiorHHecKOM 
UiHKJie, npH OAHOBpeMeHHOM cHHxese h cncKaHHH Maxepnajia b pesyjiBxaxe Koxoporo 
nonynaioxcK KOMnaKXHBie nojiHKpHCxajiJiHHecKHe hjih KOMno3Hii;HOHHBie HSAenHH. 

- ripH nojiyneKHH noJiHicpHcxajinHHecKHX hjih KOMnosHUHOHHBix KOMnaKXHBix MaxepnaJiOB h3 
CHHxe3HpoBaHHoro noponiKa CTM HCKJiiOHatoxcji xexHOjiomnecKHe npoi^eccBi npHxoxoBjieHHH 
uiHxxBi H3 CTM CO cB^syBDiuiHMH H ce cneKaHHH (Ohx.S ). 

IIOMOJI HJIH XHMHHeCKOe paSAGJieHHe KOMnaKXHBix nOJIHKpHCXajIJIHHeCKHX HJIH 
K0Mn03HIJ;H0HHBIX HSAeJIHH npHBO^HX K HOJiyHeHHIO HoponiKOB CTM. (<l)Hr.9). 
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yjiBTpa^HcnepcHbie nacxHUBi MaxepHana Ky6HHecKOH cxpyKTypti He tojibko sbjihiotch 
KaTajiHsaxopaMH CHHxesa CTM, ho h cxaHOBKxca cocxaBJiHioniiHMH KOMnoneHxaMH 
KOMnosHUHOHHoro CBepxxBepAoro Maxepnajia KanecxBe i^eMeHXHpjromeH h 
^JIacxH4)H^HpyIOI^eH cbhskh. (<I>Hr.4.(4>oxorpa4)HH)) 

HsMeHeHHeM xeMnepaxypBi h BpeMeHH CHHxesa npH sa^aHHOM AaBJieHHH mokho peryjinpoBaxb 
cxeneni, npeBpamenna HexBepAofi (|)a3Bi b XBep^yio, niHpoKO ynpaBJia^ xeM caMbiM 
cooxHoineHHeM ueyKjxy CBjisyiounHM h aanojiHHxejieM, j^jm nojiyneHHa MaxepnajiOB 
KOHKpexHoro npaKXHHecKoro HasHaneHH)!. (Ohx.S ). 

YcxaHOBJieHo, hxo pasMepti HacxH^ CHHxesHpyeMBix CTM npn sa^aHHBix Apymx napaMexpax 
CHHxesa CHJIBHO saBHCOT ox BpeMCHH. 3xo nosBOJiaex ynpaBJiaxt pasMepaMH CHHxe3HpyeMbix 
nacxHij; CTM b niHpOKOM AHanasone 3HaHeHHH(OHr.4 ). 

nojiyneHHe CHHxesHpoBaHHtix HacxH^ CTM npH sa^anHtix xexHonoraHecKHX napaMexpa 
(/laBneHHe, xeMnepax3^pa, BpcMii) c onenb ysKHM paaSpocoM SHaneHHH pasMepoB nacxHA, hxo 
HCKJnoHaex ;^ocxaxoHHO xpy/^oeMKHe xexHOJiorHHecKHe npoueccBi pasAeJieHH^ nacxHU no 
pasMepaM h KJiaccH4)HKaii,HK) noponiKOB nocjie CHHxesa. (ObtA), 
B pesyjiBxaxe, b saBHCHMOcxH ox npaKXHnecKoro HasHaneHH)!, nojiynaiox MaxepnajiBi c 

paSJIHHHBIM COOXHOmeHHeM Me^K^y CBepXXBep^tBIMH COCXaBJIHIOIAHMH (MejIKO^^HCnepCHOH 

cocxaBJiHiomeH h cocxaBJiHioDa;eH CTM c sajiamihrnji pasMepaMH) h CB^3yK)mHM.(OHr.6-8) 
CymecxBeHHo yBejiHHHBaexoi bbixo;^ roxoBoro npo^yKxa (ao 96-100 % npoxHB 20-35 % oth 
KHB; jxo 93-100 % npoxHB 10-35 % a^i^ ajiMasa ;^o 90-100 % ajih KOM^o3H^HOHHO^o 
MaxepHajia «ajiMa3- Ky5HHecKoro HMxpH^a 5opa»). (OHr.3 ). 

Ce6ecxoHMocxB npOAyKHjHH sa cnex 3kohomhh na MaxepHajiax, 3Hepro3axpaxax h HCioiioHeHHH 
pi^Aa xpyAoeMKHx h AoporocxoamHx xexHOJioxHHecKHx npoii;eccoB KaK npH CHHxese CTM 
MaxepHajioB, xaK h npH nojiyneHHH noponncoB, nojiHKpHcxajiJiHHecKHX h K0M^03H^H0HHBIX 
MaxepHajioB HHHce b hcckojibko pas. 
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1 . Cnoco6 cHHxesa cBepxTBep^ttix MaxepHajioB, BKJiioHaiomHH npHroTOBJicHHe uihxtbi, bkjik)- 
HajEomeii MaxepHajiBi HexBep;3;oH KpHcxajijiHHecKOH ^ashi^ BBe^eHHe KpHcxajiJioo6pa3yioiu;Hx jsjo- 
6aBOK, ocymecxBJiCHHe xepMo5apHHecKOH o6pa6oxKH cmcch npn AaBJieHHH h xeMnepaxype, BBi-me 
onpeAejieHHBix SHanenHH b xeneHHe onpe/i;ejieHHoro HHxepBajia BpeMeHH, oxjiHHaiomHHCH xcm, 
Hxo B Kanecxse KpHcxajiJioo6pa3yiora;Hx Ao5aBOK HcnojiBsyiox yjiBxpaAHcnepcHBifi nopoinoK 

2. Cnoco6 no n.l, oxJinnaioinHHCH xeM, hxo pasMepBi HacxHD, yjiBxpaAHcnepcHoii Ao6aBKH 
cocxaBJi^BDx 2-100 hm. 

3. Cnoco6 no n.25 oxjiHHaBDmnHc^ xeM, hxo ^JiHcnepcHOcxB Ao6aBKH cocxaBJuiex 
npeOTOHXHxejiBHO 4-40 hm 

4. Cnoco6 no JiK)6oMy h3 nyHKxoB 1-3, oxjiHHaioniiHHCji xcm, hxo xepMo6apHHecKyK) o6pa6oxKy 
ocyn];ecxBJTHK)x npH xeMnepaxype BBnne 3HaHeHH5i b 300 C ho hh^kc xeMnepaxypti o6paxHoro 
nepexo/i:a b HexBep^yK) KpHCxajuiHHecKyio ^asy 

5. Cnoco6 no Jiio6oMy H3 nyHKxoB 1-4, oxjiHHaK)nj.HHC^ xeM, hxo b KanecxBe yjibxpa;i.HcnepcHoro 
nopouiKa HcnojiBsyiox nopomoK Maxepnajia Ky6HHecKOH cxpyKxypBi. 

6. Cnoco6 no 5, oxjinnaEontHHCJi xeM, hxo b KanecxBe ynBxpajo[HcnepcHoro noponiKa Maxepnajia 
KyGnnecKOH cxpyKxypBi HcnojiBsyEox yjiBXpa^ncnepcHBiH nopomoK ajiMasa. 

7. Cnoco6 no 5, oxjiKHaiomnftcji xeM, hxo b KanecxBe yjiBxpa^iHcnepcHoro nopomKa 
CBepxxBepAoro MaxepHajia Ky6HHecK0H cxpyKxypBi HcnoJiB3yK)x yjiBxpa^ncnepcHBm nopomoK 
HHxpHAa 6opa. 

8. Cnoco6 no 5, oxjinnaiomHiic^ xcm, hxo b KanecxBe yjiBxpa/i;HcnepcHoro noponiKa 
CBepxxBep;];oro Maxepnajia KyGnHecKoii cxpyKxypBi ncnonBsyiox yjiBxpavCCHcnepCHBin nopomoK 
Maxepnajia nexBepxon rpynnti 

9. Cnoco6 no 5, oxJiHHaioniiHHCji xeivi, hxo b KanecxBe ynBxpa^HcnepCHoro noponiKa 
CBcpxxBepjioro Maxepnana Ky6HHecKOH cxpyKxypBi HcnonB33TOx yjiBxpaOTcnepCHBin nopomoK 
coeAHHeHHH A'^B^. 

10. Cnoco6 no JiioGoMy h3 nyHKXOB 1-9, oxJIHHa^ou].Hi^ci^ xeM, hxo b KanecxBC hcxoahoh 
KOMnonenxBi HexBep;3;oH KpncxajiJiHHecKOH ^ashi ncnoJiBsyiox reKcaroaajiBHBiH HHxpHfl 6opa npn 
cooxHomeHHH KOMnoHCHxoB rcKcaroHajiBHoro Hnxpn^na 6opa h yjiBxpa;r!;HcnepcHOH ^o6aBKH ox 
0,99 -99,00 flio 99,00 - 0,99 Bec.%„ a xepMo6apHHecKyK) o5pa6oxKy npeOTOHXHxejiBHO 
ocymecxBJi^BDX npn xeMnepaxype BBnne sHaneHHH b 500 C 

11. Cnoco6 no nioSoMy hs nyHKXOB 1-9, oxjiHHaK)n].HHCK xcm, hxo b KanecxBe hcxoahoh komho- 
Hcnxbi nexBepAOH KpHcxajiJiHHCCKOH ^ashi ncnojiBsyiox rpa(J)Hx npn cooxHonieHHH KOMnonenxoB 
rpa4)Hxa h yjiBxpaAHcnepcnon Ao6aBKH ox 0,99 -99,00 ao 99,00 - 0,99 Bec.%„ a xepMo6apHHec- 
Kyio o5pa6oxKy npeAnoHXHxejiBHo ocyni;ecxBJiHiox npn xeMnepaxype BBnne sHaneHHK 700^ C. 
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12. Cnoco6 no JiK)6oMy h3 nyHKXOB 1-11, oxnHHaiomHHCji tcm, hto b KanecxBe hcxoahoh 
KOMnoHeHTBi HexBep^^oH KpHcxajiJiHHecKOH $a3Bi HcnoHBsyBDX CMecB rpa4>Hxa h reKcaronajiBHoro 
HHxpH^a 6opa npn cooxHomeHHH KOMnonenxoB ox 0,99 -99 : 99 - 0,99 Bee. %, a 
xepMo6apHHecKyK) o6pa6oxKy npeAnoHXHxejiBHO ocymecxBJiaiox npH xeMnepaxype Bbime 
SHaneHHH 700° C. 

13. Cnoco6 no jiK:)6oMy us nynKxoB 1-12, oxjiHHaioni;HHCH xeM, hxo xepMo6apHHecKyio o5pa5oxKy 
ocyii].ecxBJiHiox xeHenne 20 c — 300 c. 

14. CnocoG no n.l3, oxJIHHaIOI^HHC^I xeM, hxo xepMo6apHHecKyK) o6pa6oxKy ocym;ecxBJ[5nox 
xeneHHe npCAnoHXHxejiBHo 40 c - 80 c. 

1 5 . Cnoco6 HsroxoBJieHHs CBepxxsep^Bix HHcxpyMCHxoB, BKjnoHaiomHH npHroxoBJicHne mnxxBi, 
BKJiioHaiomeH MaxepnajiBi cBepxxsepAOH h/hjih HexBep;iiOH KpncxajiUHHecKHX 4)a3, BBe^enHe 
KpHCTajiJioo6pa3yiouiiHX 7i;o6aBOK, npe^BapHxejiBHoe 4)opMOBaHHe HHCxpyMenxa, ocymecxBncHHe 
xepMo6apHHecKOH o6pa6oxKH cMecH npn ^^aBjiennn h xeMnepaxype, Btmie KpHXHHecKHx SHaneKHH 
B xeneHHe onpeztenenHoro nnxepBajia BpeMenn, oxjiHHaiomHHC^c xeM, hxo B KanecxBe 
KpHcxajiJioo6pa3yionxHX Ao6aBOK ncnojiBsyiox yjiBxpa^HcnepcHBifi noponiOK 

16. Cnoco6 no n.l5, oxJiHHaiomHHCH xeM, hxo pasMepBi nacxna yjiBxpaAHcnepcnoH Ao6aBKH 
cocxaBJTKiox 2-100 hm. 

17. Cnoco5 no n.l5, oxJiHHaionxHHCH xeM, hxo OTcnepcHOCxb ;a[o6aBKH cocxaBJiaex 

npeAnoHXHxejiBHO 4-40 hm 

18. Cnoco5 no jnoGoMy h3 nyHKxoB 14-16, oxjiHHaiouxHHOi xeM, hxo xepMo6apHHecKyio 
o5pa6oxKy ocymecxBJiaiox npn xeMnepaxype Btinie sHaneHM b 300 C ho HH:ace xeMnepaxypbi 
o6paxHoro nepexo^a b HexBep;a;yio KpHcxajuiuHecKyio (|>a3y (rpa^HxnsauiHH) 

19. Cnoco6 no jiio6oMy H3 nyHKxoB 14-18, oxJniHatomKHM xeM, hxo b KanecxBe 
yjibxpaAHcnepcHoro nopomKa Hcnojibsyiox yjibxpaAHcnepcHbin noponiOK MaxepHajia Ky6HHecKOH 
cxpyKxypBi. 

20. Cnoco6 no n.l9, oxjiHHaiomHHCK xeM, hxo b KanecxBe yjiBxpa/iiHcnepcHoro noponiKa 
Maxepnajia Ky6HHecKOH cxpyKxypti ncnojibsyiox yjiBXpaAHcnepcHBifi nopomoK ajiMasa. 

21 . Cnoco6 no n.l9, oxjiHHaiou].HHca xeM, hxo b KanecxBe yjiBxpaAHcnepcHoro noponiKa 
cBepxxBepAoro Maxepnana Ky6HHecK0H cxpyKxypBi Hcnojibsyiox yjiBxpa^HcnepcHBiii nopouioK 
HHxpHj3;a 6opa. 

22. Cnoco5 no n.l9, oxjiHHaioniiHftcH xeM, hxo b KanecxBe yntxpaAHcnepcHoro nopomKa 
CBepxxBep^oro Maxepnajia KyGHHecKon cxpyKxypBi ncnonBsyiox yjibxpaAHcnepcHBiH nopouiOK 
Maxepnajia nexBepxoii rpynnBi 
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23. Cnoco6 no n.l9, oxaHHaiomHHC^ xeM, hto b KanecxBe yjibxpaAHcnepcHoro noponiKa 
cBepxTBepAoro MaxepHana Ky6iiHecKOH cxpyKxypbi Hcnontsyiox yjibxpaAHcnepcHtm nopoinoK 
coeOTHeHHH A*^B^. 

24. Cnoco6 no suodouy h3 nynKXOB 14-21, oxjinnaion^HHCH xeivi, hto b KanecxBe hcxoahoh 
KOMnonenxbi HexBep^oH KpHCxajiJiHHecKOH d^ashi ncnojibsyiox reKcaroHajibHbm HHxpn^ 5opa npn 

cooxHomeHHH KOMnoHeHXOB rcKcaroHajiBHoro HHxpH^a 6opa n yjiBxpa/i;HcnepcHOH Ao6aBKH ox 
0,99 —99,00 AO 99,00 — 0,99 Bec.%„ a xepMo6apHHecKyio o6pa6oxKy npeOTOHXHxejibHO 
ocymecxBJiaiox npn xeMnepaxype Bbiine SHaneHHa b 500 C 

25. Cnoco6 no JiioSoMy ns nynKXOB 14-21, oxJiHHaiomHHCH xcm, hto b KanecxBe hcxoahoh 
KOMHOHenxbi HexBepzi;oH KpHcxaJiJiHHecKofi 4>a3bi Hcnojibsyiox rpa(J)Hx npn cooxHomeHnn 
KOMHOHenxoB rpa(|)Hxa n yjibxpaAHcnepcHoii Ao6aBKH ox 0,99 -99,00 ao 99,00 — 0,99 Bec.%„ a 
xepMo6apHHecKyio o6pa6oxKy npe^noHXHxejibHO ocynj;ecxBJiHK>x npn xeMnepaxype Bbime 
SHaneHH^ 700^C. 

26. CnocoS no moQouy H3 nynxxoB 14-23, oxjiHHaionxHHCii xcm, hxo b KanecxBC hcxootoh komho- 
nenxbi nexBepAoii KpncxajuinHecKOH ^ashi Hcnonbsyiox CMecb rpa(|)Hxa h reKcaroHajibHoro HHxpn- 
Aa 6opa npH cooxHomeHHH KOMnonenxoB ox 0,99 —99 : 99 — 0,99 sec. %, a xepMo6apHHecKyK) 
o6pa6oxKy npeOTOHxnxejibHO ocymecxBJiHiox npn xeMnepaxype Bbinie snaHeHHH 700^ C. 

27. Cnoco5 no JiioGoMy hs nyHKXOB 14-24, oxJiHHaionxHHCii xeM, hxo xepMoSapHHecKyio 
o6pa6oxKy ocymecxBHiiiox xenenne 20 c — 300 c. 

28. Cnoco6 no n.25, oxjiHHaK)U],HHC5i xeM, hxo xepMo5apHHecKyK) o6pa6oxKy ocymecxBJi^iox 
xeneHHe npe^noHXHxejibHO 40 c. - 80 c. 

29. Cnoco6 HsroxoBJieHHH cBepxxBepABix nopoimcoB sa^aHHoro pasMepa, BRjnoHaiomnii 
npHFOxoBneHHe ninxxbi, BKJiK)HaK)ni;eH Maxepnajibi nexBepAon KpHCxajuiHHecKHX <i>a3, BBeAenne 
KpHCxajiJiooGpasyiomHX /i;o5aBOK, npeOTapHxein>Hoe ^JopMOBanne KOMnaKxa, ocymecxBJieHHe 
xepMo6apHHecKoft o6pa6oxKB[ cMecn npn jiaBJieHim h xeMnepaxj^e, Bbime KpnxHHecKHX sHaneRHH 
B xeneHHe onpeAejienHoro HHxepBajia BpeMenn n nocjieAyB^myio o6pa6oxKy KOMnaKxa ajisl 
Bbi^nejieHH^ noponiKa xpeSyeMoii AHcnepcHOCxn, oxjiHHaioujiHHCii xeM, hxo b KanecxBe 
KpncxannooGpasyKDiDiHX Ao5aBOK ncnojibsyiox yjibxpa;];HcnepcHbiH noponioK, a o6pa6oxKy 
KOMnaKxa nocjie xepMo5apHHecKOH o6pa6oxKH ocymecxBJiaiox nyxeM xpaBJiennii ni;ejioHbio. 

30. Cnoco6 no n.29, oxnHHaioniiHiicji xeM, hxo pasMepbi HacxHn; yJIbxpa^^HcnepcHOH Ao6aBKH 
cocxaBJniiox 2-100 hm. 

31. Cnoco6 no n.30, oxjiHHaiomHHc;! xeM, hxo AHcnepcnocxb ;];o6aBKH cocxaBJiaex 
npe;];noHXHxejn>HO 4-40 hm 
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32. Cnoco6 no iiio6oMy h3 nyHKxoB 29-31, oxjiHHaiomHHC^ tcm, hto TepMoOapH^ecKyio 
o6pa6oTKy ocynj;ecTBJi>-iOT npH xeMnepaxype BBime sHaneHHH b 300 C ho HH>Ke xeMnepaxypti 
oGpaxHoro nepexo^a b nexsepisW KpHcxajiJiHHecKyio 4>a3y. 

33. Cnoco6 no nio6oMy H3 nyHKXOB 29-32, oTJiHHaiomHHCH xeM, hxo b KanecxBe yjii>xpa;],Hcnepc- 
Horo noponiKa ncnojibsyiox ynbxpa^HcnepcHtiH nopomoK MaxepnaJia Ky6HHecK0ft cxpyKxypfci. 

34. Cnoco5 no n.33, oxjiHHaioui;Hiic:fl[ xeM, hxo b KanecxBe yjTi>xpa;];HcnepcHoro nopomica 
Maxepnajia Ky6HHecKOH cxpyKxypbi Hcnojibsyiox yjiBxpaAHcnepCHbiH nopomoic aJiMasa. 

35. Cnoco5 no n.33, oxjiHHaiomHHCK xeM, hxo b KanecxBe yjibxpa^HcnepcHoro noponiKa 
cBepxxBepAoro Maxepnajia Ky6HHecKOH cxpyKxypti ncnojibsyiox yjiBxpa^HcnepcHbift nopomoK 
HHxpHAa 6opa. 

36. Cnoco6 no n.33, oxjiHHaion^HHCH xcm, hxo b KanecxBe yjibxpaAHcnepcHoro noponiKa 
caepxxBepAoro Maxepnajia KyGHHecKon cxpyKxypLi HcnojiBsyiox yjibxpa^xHcnepcHBifi noponiOK 
Maxepnajia nexBepxon rpynnbi 

37. Cnoco6 no n.33, oxJiHHaioniiHHCH xeM, hxo b Kanecxse yjibxpaj];HcnepcHoro noponiKa 
CBepxxBepAoro Maxepnajia Ky6HHecKOH cxpyKxypti ncnojiBsyiox yjibxpaAHcnepcHBiH nopomoK 
coeAHHeHHH A'^B^. 

38. Cnoco5 no JiK)6oMy H3 nynKXOB 29-37, oxJinnajEoniiHiica xeM, hxo b KanecxBe elcxoahoh 
KOMnonenxBi nexBepAOH KpHCxajinHHecKofi ^eishi ncnojibsyiox reKcaroHajiBHBin Hnxpn^ 6opa npn 
cooxHonieHHH KOMnoHCHXOB reKcaronajiBHoro HHxpnAa 5opa h yntxpajiiHcnepcHOH Ao6aBKH ox 
0^99 -99,00 AO 99,00 - 0,99 Bec.%„ a xepMo6apHHecKyio o5pa6oxKy npeAnoHxnxeJiBHO 
ocyiij.ecxBJi3iK)x npn xeMnepaxype BBime sHaneHHii b 500 C 

39. Cnoco6 no JiK)6oMy hs nynKxoB 29-37, oxjinnaiomnHca xeM, hxo b KanecxBe hcxoahoh komho- 
nenxBi nexBepAoii KpHcxaJiJiHHecKon ^33hi ncnojiBsyiox rpa^JHx npn cooxHOineHHH KOMnonenxoB 
rpailmxa h yjibxpaAHcnepcHOH Ao5aBKH ox 0,99 -99,00 ao 99,00 - 0,99 Bec.%„ a xepMo6apHHec- 
Kyio o6pa6oxKy npcAnoHXHxejibno ocymecxBHHiox npn xeMnepaxype Bbime sHaneHUji 700^C. 

40. Cnoco6 no jno6oMy h3 nynKxoB 29-37, oxjinnaioiAHHCH xeM, hxo b Kanecxse hcxoahoh komho- 
nenxbi aexBepAon KpHcxajiJiHHecKoii ^ashi ncnojibsyiox cnecb rpa(J)Hxa h reKcaronaJibnoro hhx- 
pHAa 6opa npn cooxHOUienHH KOMnonenxoB ox 0,99 -99 : 99 - 0,99 Bec.%, a xepMo5apHHecKyio 
o6pa6oxKy npeAnoHXHxenbHO ocymecxsjiaiox npn xeMnepaxype Bbime sHaneHHa 700^C. 

41 . Cnoco6 no jiio5oMy hs nynKxoB 29-40, oxjinHaiomnHCH xeM, hxo xepMo5apHHecKyK> 
o6pa6oxKy ocymecxBJiMiox xenenne 20 c - 300 c. 

42. Cnoco6 no n.41, oxjiHHaiomHacii xcm, hxo xepMoGapHHecKyio o5pa6oxKy ocymecxBiiHiox b 
xeneHHe npeAnoHxnxejibHO 40 c. - 80 c. 
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Yroji pacceflHHH ( 29) 

<l>Hr. 1 

PcHTreHOBCKHe ii.H(|)paKTorpaMMH, H3MepeHHi>ie npn o5jT3^HeHHH CuKai- (?t=1.5405 A) 
Cocxas: 10 Mace. % YJXA, 90 Mace. % THE. P=5.0 THa. T-=570^ C t=100 c 
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t=60 c 



<I>Hr,2. 

PeHxreHorpaMMbi oGpasuoB, cHHxesHpoBaHHbix npn P=6.0 ma, T=570^C npH 

paSJIHHHOM BpCMCHH TepMo6apHHeCKOrO BOSACHCTBHH. 

CocTas wcxo^iHOH iuhxtm; 10 Mace. % V^I^A; 90 Mace. % THE. 



wo 03/086971 PCT/EA03/00002 
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OparMCHTbi peHTrcHorpaMMbi o6pa3u:a, cocxaBa hcxootoh uihxtu: 20 Mace. % 
yj],A; 80 Mace. % THE , cHHxesHpoBaHHoro npn P=7,0 Tna, T==650V, t= 40 cck. 
rioJiHoe a-(3 npeBpauxcHHe e nwipum 5opa 
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06pa3eu KHB-YAA P=6.0 GPa , T=650 C , t=20 s 




OGpaaeu KHE-VflA P=6,0 GPa , T-650 C , t=40 s 




C 



06pa3eu KHB-Y/tA P=6.0 GPa , T-650 C , t=100 s 



<I>Hr. 4 
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BpeMH 
▲ 



1 0 Bec.% ajiMaaa 



5/7 



CHcxeivia y^A-rpa4)HT- ajiMaa 

10% y^A 






50 Bec.% ajxMasa 






90 Bec.% ajiMaaa 










o ^ 




TcMnepaxypa 



^Hr. 5 . 

CxeMbi cBepxTBepj^bix MaxepHajiOB ,noJTyHaeME>ix npH pasjiHHHOM coziep>KaHHH b uxhxtc 
YJ^A (KpafiHHe pi cpej^nee SHaneHHe) ,CBepxTBep/i;oH cocTaBJn[5iiouJieH -HanojiHHxejiH 
(ajiMaa) (KpaftHHe h cpe;x Hce SHa^eHHc) h CBHsyiomero (rpsL^wi) h saBHCHMocxH: 

a) Bbixoiia CBepxxBcpxtOH cocxaBJiHromeH (ajiuas) ox xeMnepaxypw (no BcpxHKanH) 
6) pa3MepoB KpHcxajiJiOB CTM ox BpeMCHH oopaGoxKii (no ropH30HxajiH). 

-AjiMas, - rpa4)HX, o -YJ^A ) 
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TexHOJiorHHecKHH npouecc nojiyHCHHfl nojiHKpHcxajiJiHHecKHX 

MaxepHajioB CTM (Ha npwiviepe KHB) 



cvuiecTByiouiaH 



1 ripHroTOBJieHHe ocnacTKH 

- annapaTbi BA (xBepflbiit cnjiae) 

- KOHTeftHepb! 

- HarpesaxejiH; - TopueBbie sarnyuuKH 



a— 



n pezuiaraefviafl 



1 ripHroTOBJieHwe ocHacxKH 

- annapaxbi Bjl ( cTajibHbicHTO b 8 pa3 

- KOHTeHHepbi; ~ HarpeBaxejiH 



2. I<aTa;iH3a'ropbi - HHTptui jihtmh 

HHTpRa MarHMfl 
3 ripHrOTOBJieHHe lUHXTbl 

- FHB + KaxajiHsaTop 



'I 



4 KoMnaKTHpoeaHHe c6opKa e KOHTCMHepbi BJl 



5 CMHTe3 CTM - KHB 

( 1600^t , t=l-2 MHH) 

Bbixon npoAyKxa 15-20% 

6 rioMOJi cneKOB 



7 XwMHMecKoe TpaBJieHHe KaxajinsaTopoB h 
ocxaxKOB HcxoAHoro MaxepHana 

8 KjiaccHcjjHKauHH nacxHU no pasMepaM h 
KanecxBy KpHCxajiJiOB 
- KJiaccHct)HKauH0HHbif5 cTOJi; - 4)JioxauHH 



9 Bbixoii roxoBoro npoiiyKxa 
- 20-30 % KHB 



10 npHroxoBjicHHe peaKUHOHHofi cmcch 

- 60% KHB 

- 40% cBHsyJomaa ( Ni, Ti, Cr ) 



13 KOMnaKXHpOBaHMC UlHXTbl 

14 BanpaBKa KOHxeHHepoB Bfl 

15 CneKaHHe 

4,5 rna 

T- 1900 
t = 15 c 



16 I oxoBbiH nponyKx (noJiHKpHcxajiJi) 



2.roxoBbiH nopouLJOK yjXA 



3.npHroxoBJieHne iiinxxbi THB+yflA 



4 KoMnaKXHpoBaHiie ,c6opKa b 
KOHxewlHepbi BJ\ 

S.CHHxes CTM - KHB 
( 600-700 , t-20 ceK) 
BbixoA npoAyKxa 70-99 % 





QpHMep XHM. OHHCXKH CnCKOB KHB 

1 OHHCXKa cneKOB 

- CMecb 3:1 KOHuenxpHpoBaHHOii cojinHoPi w 
asoxHbix KHCJiox (uapcKafi BOZiKa) 

- Apo6jieHHe cneKH b "uapcKyio BoziKy" 

- CJIHB KHCJIOX 

- npOMblB BOAOH 

- noBTopHxb xpH pasa 

- KOHXpOJIb pH 

- cyujKa (200 ilO C) ao cbinyHcro 

COCX051HH5I 

2 TpaBJieHHe b 

- NaOH (T=350 C, t=30 mhh 

- oxjia>KAeHHe 

-npoMbiBKa (T=80 C) 3-5 pa3 

- OTnene.HMe, HenacxRonMMow Macrw 
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TexHOJiorHHecKMH npoutecc noJiyHeHHH nopouiKOB CTM 



ripHMCp XHM. 04HCTKH 

cneKOB KHB 

1 OHHCTKa cneKOB 

- cMecb 3: 1 

KOHueHTpwpoeaHHOH 

COJIHHOH H a30THbIX 

KMCJioT (uapcKaa Bo^Ka) 

- iipoSjiCHHe cneKH e 
"uapcKyio BOAKy" 

- CJIHB KHCJIOT 

- npOMbIB BOAOl^ 

- noBTOpHTb TpM pasa 

- KOHTpOJIb pH 

-cyiUKa (200 ±10 C) jxo 

cbinyMero coctohhhh 

2 TpasjieHHe b 

- NaOH (T-350 C, t=30 

MMH 

- oxjia>KAeHHe 

-npoMbiBKa (T=80 C) 3-5 
pas 

- OTAeJieHHe 

HepaCTBOpHMOft HaCTM 

MeTOAOM AeKaHTauHH 



CymecTsyfomHH 
1 ripHroTOBJieHHe 

OCHaCTKH 

- annaparw Bfl 

- KOHTefiHepw 

- HarpeBaTejTH 

- TopueBbie 3arjTyiiiKw 



2 KaxajiHsaTopbi 

- HHTpHJl JIMTHH (KHB) 

- Ni-Mg 3BTeKTHKa 

(aawaa) 





S!SS^ 



i 

1 3 ripHroTOBJieHHe iuhxtw 

[ - KHE (m 50 % LiN) 
- AjiMaa (50% rpa(J)HTa 

50% Ni-Mg 3BTeKTMKH ) 




4 KoMnarcTHpoBaHHe 

c6opKa B KOHTCHHepbl B/t 



EES! 



5 CHHTea CTM 
- KHB (4,5 rna 1600 
j t==l-2 mhh) 

I - ajiMas (4,5 THa 1 600 °C 
1 t=2 mhh) 





7 XwMMHecKOe TpaBJieHwe 
KaraJiHsaTopOB h 

ocraTKOB HcxoiXHoro 
MaTepHajia 



8 KjiaCCH(J)HKaUH51 HaCTHU 

no pasMepaM h KanecTBy 

KpHCTaJlJIOB 
j - KJiaCCH^^HKaUHOHHblH 

CTOJl 
1 - 4>J10TaUHfl 



I 



npeiXJiaracMbifi 
1 npuroTOBJieHwe 

OCHaCTKH 

- annapaTbi BR (Morvx 

6blTb CTaJlbHblMM^ MTO B 8 

pa3 AemeBJie) 

- KOHTeWHepbl 

- HarpeBarejiH 

- Topuesbie sarjiyujKH 




L 



3 npHroTOBJieHwe uiMXTw 
-KHB(5-15%yflA) 
AiiMas (5-15 %yAA) 



4 KoMnaKTHpoBaHHe 

c6opKa B KOHTCHHepbl 




5 CHHTe3 CTM 

-KHE (4,5 - 6,01 rna, 

650 t=20 c) 

- AJiMa3 (4,5 - 6,01 rna, 



650- 850 t=20- 30 c) | 

[Bwxoa roTOBoro 
npoAyKxa i^o 99 % 
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BASIC-ABSTRACT : 

NOVELTY - Synthesis of superhard materials by 
preparing a charge of material with a nonhard 
crystal phase, adding a crystal-forming additive 
and exposing the mixture to a temperature and 
pressure above predetermined values for a 
predetermined time comprises using an ultrafine 
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powder as the crystal-forming additive. 

DESCRIPTION - INDEPENDENT CLAIMS are also included 
for : 

(1) production of superhard tools by preparing a 
charge of materials with superhard and/or nonhard 
crystal phases, adding a crystal-forming additive 
as above, preforming a tool, and exposing it to a 
temperature and pressure above critical values for 
a predetermined time; 

(2) production of superhard powders with a given 
particle size by preparing a charge of materials 
with a nonhard crystal phase, adding a crystal- 
forming additive as above, compacting the mixture, 
exposing it to a temperature and pressure above 
critical values for a predetermined time, and 
attacking the product with alkali. 

USE - For producing superhard materials, e.g. 
diamond or cubic boron nitride or polycrystalline 
or composite materials based on them, especially in 
the manufacture of grinding and cutting tools. 

ADVANTAGE - High yields (96-100%) of impurity-free 
superhard materials can be produced at relatively 
low temperatures ( 800-lOOOdegreesC lower than for 
catalytic synthesis) and relatively low pressures. 

EQUIVALENT-ABSTRACTS : 

CHEMICAL ENGINEERING 

Preferred Process: The additive is ultrafine 
diamond a particle size of 4-40 nm. The mixture 
comprises 0.99-99 wt . % charge material and 0.99-99 
wt . % additive. The charge material is hexagonal 

file:///CI/Documents%20and%20Settings/cmayes/My%20..._2008-ll-24_WO_03086971_Al_M_Acces^ (3 of 5)11/24/2008 9:31:08 AM 



DERWENT-ACC-NO: 2003-833688 



boron nitride and the treatment temperature is 
above SOOdegreesC; or the charge material is 
graphite or a mixture of graphite and hexagonal 
boron nitride and the treatment temperature is 
above VOOdegreesC. The treatment time is 40-80 
seconds . 

A mixture of 5 wt . % graphite and 95 wt . % ultrafine 
diamond (UFD) was heated at SOOdegreesC and 6 MPa 
for 40 seconds. The product comprised 4% diamond, 
1% graphite and 95% UFD. The conversion of graphite 
to diamond was 80%. 
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R01778 Registry Numbers 200703 
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